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RESULTS OF TESTS IN THE NASA/LaRC 31-INCH CFHT
ON AN 0.010-SCALE MODEL (32-0T)
OF THE SPACE SHUTTLE CONFIGURATION 3
TO DETERMINE THE RCS JET FLOWFIELD INTERACTION EFFECTS
ON AERODYNAMIC CHARACTERISTICS (IA60/0A105)

By D. E. Thornton, Rockwell International Space Division
ABSTRACT

Tests were conducted in the NASA Langley Research Center 31-inch con-
tinuous Flow Hypersonic Wind Tunnel from 14 February to 22 February 1974;
to determine RCS jet interaction effect on the hypersonic aerodynamic and
stabi]ity and control characteristiqs prior to RTLS abort separation. The
model used was an 0.010-scale replica of the Space Shuttle Vehicle Configda
ration 3. Hypersonjc stability data were obtained from tests at Mach 10.3
and dynamic pressure of 150 psf for the integrated‘Orbiter and externé1
tank and the Orbiter alone. RCS modes of pitch, yaw, and roll at free
flight dynamic pressure simulation of 7, 20, and 50 psf were investigated.
The effects of speedbrake,_bodyflap, elevon, and ai]eroﬁ deflections were
also investigated.

This report is published in two volumes. Volume 1.contains data from
test IA60 and Volume 2 contains OA105 data.

'Voiume 2 utilizes selected data from test 0ASS (LaRC CHFT 101) in both
plotted and tabulated form. Test 0A85 is completely documented in DMS-DR-
2113. '



(THIS PAGE INTENTIONALLY LEFT BLANK)



TABLE OF CONTENTS

ABSTRACT
INDEX OF MODEL FIGURES
INDEX OF DATA FIGURES
NOMENCLATURE
CONFIGURATIONS INVESTIGATED
INSTRUMENTATION
TEST FACILITY DESCRIPTION
DATA REDUCTION
TABLES
I.  TEST CONDITIONS
II. DATA SET/RUN NUMBER COLLATION SUMMARY
ITT. MODEL DIMENSIONAL DATA
IV. JET COEFFICIENTS
FIGURES |
MODEL
DATA
APPENDIX
TABULATED SOURCE DATA

n
.12
13

14
15
22
a4

45
51



INDEX OF MODEL FIGURES

Title
Axis systems.
Model sketches.

Orbiter Umbilical Door Fairing Support (FRG)
and L0, (FLy) and LH, (FLg) Feedlines

Forward Attachment of the Ekterna] Tank to the
Orbiter (AT21)

Aft Attachment of External Tank to Orbiter (
External Tank Protuberance (PTIG’ PTy75 PTIB)
Model installation photograph.

AToz,23)

- Page

45

46

47
48
49
50



INDEX OF DATA FIGURES

SCHEDULE OF -

CONDITIONS

_PCRCS

FIGURE COEFFICIENTS
NUMBER TITLE PLOTTED VARYING PAGES
Fig. 4  Effect of Elevon Deflection on NAINSO RCS (A) ELEVON 1-6
Jet Interaction, Beta = O
"Fig. 5 Effect of Elevon Deflection on N52 RCS Jet (B) ELEVON 7-32
Interaction, Beta = 0 Q-SIM :
PCRCS
Fig. 6 Effect of BDFLAP Deflection on N52 RCS Jet (B) BDFLAP 33-71
Interaction, Beta = 0 Q-SIM
PCRCS
Fig. 7 Effect of Elevon Deflection on N49N52 RCS (c) ELEVON 72-89
Jet Interaction, Beta = 0 Q-SIM
: PCRCS
Fig. 8 Effect of Aileron Deflection on N49N52 RCS (C) AILRON 90-98
Jet Interaction, Beta = 0 Q-SIM
PCRCS
Fig. 9 Effect of BDFLAP Deflection N49N52 RCS Jet (C) BDFLAP 99-125
Interaction, Beta = 0 Q-SIM
‘ PCRCS
Fig. 10 Effect of Rudder Deflection on N49N52 RCS (c) RUDDER 126-134
Jet Interaction, Beta = 0 Q-SIM
PCRCS
Fig. 11 Effect of Sideslip Angle on N49N52 RCS Jet (C) BETA 135-143
: Interaction, Alpha = 0 Q-SIM
_ PCRCS
Fig. 12 Effect of Elevon Deflection on N51 Jet (D) ELEVON 144-167
Interaction, Beta = O Q-SIM




INDEX OF DATA FIGURES (Continued)

SCHEDULE OF

FIGURE COEFFICIENTS CONDITIONS
NUMBER TITLE PLOTTED VARYING PAGES
Fig. 13 Effect of BDFLAP Deflection on N51 RCS (D) BDFLAP 168-203
Jet Interaction, Beta = 0 Q-SiM
PCRCS
Fig. 14 Effect of Elevon Deflection on N49 RCS (E) ELEVON 204-221
Jet Interaction, Beta = 0 Q-SIM
PCRCS
Fig. 15 Effect of BDFLAP Deflection on N49 RCS (E) BDFLAP 222-248
Jet Interaction, Beta = 0 Q-SIM

PCRCS
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(B) KNU, KLMU, KBLU, KM,BLU, KYN,LU, DCN, DCLM, DCBL,
DCYN, CN, CLM, CBL, CYN versus ALPHA
(C) KBLU/D, KM,BL2, KYN,L2, DCBL, DCLM, DCYN, CBL, CLM
CYN versus ALPHA |
(D) KYN, KM,YN, 'KBL,YN, KY, DCYN, DCLM, DCBL, DCY,
CYN, CLM, CBL, CY versus ALPHA
(E) KBLD, KM,BLD, KYN,LD, DCBL, DCLM, DCYN, CBL, CLM,
CYN wversus ALPHA |



NOMENCLATURE

General
SADSAC
SIMBOL SYMBOL DEFINITION
a speed of sound; m/sec, ft/éec
Cp cp pressure coefficient; (p; - pw)/q
M MACH Mach number; V/a
p pressure; N/m°, psf
a Q( NS ) dynemic pressure; 1/2pV°, N/m°, psf
a(PsF) o
RN/L RN/L unit Reynolds number; per m, per £t
v velocity; m/sec, ft/sec '
o ALPHA angle of attack, degrees
B BETA angle of sideslip, degrees
Y P51 angle of yaw, degrees
¢ PHI _ angle of roll, degrees
P mess density; kg/m3, slugs/ft3
Reference & C.G. Definitions
Ap . base ares; m2, ft2
b EREF wing span or reference span;.m, ft
c.2. center of gravity
€REF LREF reference length or wing mean
e aerodynemic chord; m, ft
5 SREF wing asrea or reference ares; m2, ££2
MRP moment reference point
ZMRP moment reference point on X axis
YMRP moment reference point on ¥ axis
ZMRFP moment reference point on-Z axis
SUBSCRIPTS |
b base
1 local
5 gtatic conditions
t total conditions
o]

free stresm



NOMENCLATURE (Continued)

Body-Axls System

SADSAC
S YMBOL SYMBOL DEFINTTION
Cx cN normal-force coefficient: @_m_’%'ﬁ
vl
Cy ca axial-force coefficient; éziéé_gezsi
q
Cy cY side-force coefficient; -:Sid_eggz_'_(_:_g
q
C CAB base-force coefficient; Pase force
Ay aS
-8 (Pp - Pw)/as
CAf CAF forebody axial force coefficient, Cp - CAb
Cry CIM pitching-moment coefficient; pliching moment
95/ rEp
Cn CYN yawving-moment coefficient; XM%M
q .
cy CBL rolling-moment coefficient; T ouigs moment
g
Stabllity-Axis System
cp, cL 1ift coefficient; Lift
as
Cp CD drag coefficient; drgg
Q
CDb CDB base-drag coefficient; Pase dreg
qS
CDf CDF forebody dreg coefficient; Cp - CDb
Cy cY side-force coefficient; 53@9_%3_
¢]
Cn CIM piltching-moment coefficient; Pitching moment
B o
. CIN yawlng-moment coefficient; %
q
¢y CSL rolling-moment coefficient; T olligg moment;
a
/D /D lift-to-drag ratio; Cp/Cyp
L/Dp L/DF

1ift to forebody drag ratio; cL/cDf



Symbol

Kn, 2
m, £
K, £
Kn,n

uw/D

D

u

SADSAC
Symbol

NOMENCLATURE (Continued)

Definition

DCA
DCBL
DCLM
DCN
DCYN
DY

KBLU/D
KBLD
KBLU
KBL, YN
KLMD
KLMU
KM, BL2
KM, BLD
KM, BLU

KM, YN

incremental axial-force Coefficient
incremental rolling-moment coefficient
incremental pitching-moment coefficient
incremental normal-force coeffiéient
incremental yawing-moment coefficient
incremental side-force coefficient

amplification factor on rolling moment due=t% up

3 o \ 1 = O +
and down firing coupled jets (ACRICRJU/Q)
amplification factor on rolling moment due to down
firing jets =(aCq/Cqyy) + 1

amplification factor on rolling moment due to up firing
jets = (ACZ/CQJU) + 1

cross-coupling factor on rolling moment due to yaw
Jets = ACo/{Cq gy pl

amplification factor on pitching moment due to down
firing jets = (ACm/CmJD) + 1]

amplification factor on pitching moment due to up firing
jets = (ACm/CmJU) + 1

cross-coupling factor on pitching moment due to up
and down firing coupled roll jets = ACm/ICmJDI

cross-coupling factor on pitching moment due to down
firing roll jets = ACm/%ICmJDI

cross-coupling factor on pitching moment due to up
firing roll jets = ACm/%|CmJU|

cross-coupling factor on pitching moment due to yaw
jets = aCy/|Cpyp|

8



KND

KNU

KYN,L2

KYN, LD

KYN, LU

KYN

KY

AILRON

ELEVON

BDFLAP
RUDDER

SPDBRK

PCRCS

Q-SIM

NOMENCLATURE (Concluded)
amplification factor on normal force due to down firing
jet= (aCn/CNgp) + 1

amplification factor on normal force due to up firing

cross-coupling factor on yawing moment due to up and
down firing coupled roll jets = Acn/ICnJS| :

cross-coupling factor on yawing moment due to down
firing roll jets = ACp/%|Cpysl

cross-coupling factor on yawing moment due to up
firing roll jets = ACh/%|Cn;e

amplification factor on yawing moment = (ACn/CnJS) +1
amplification factor on side force = (ACy/CYJS)'+ Ib,.

reaction control system
return to launch site

aileron deflection angle, degrees
elevon deflectioh'anglé, degrees
body flap deflection angle, degrees
rudder deflection angle, degrees

speed brake deflection angle, degrees

model RCS air supply system plenum chamber
pressure, psi

free stream dynamic pressure for a simulated
flight condition, psf '



CONFIGURATIONS INVESTIGATED

Two configurations were tested. These were the second stage ascent
configuration consisting of Orbiter with External Tank attached, and the
RTLS configuration (Orbiter alone). The model used for this test was an
0.010-scale replica of Configuration 3 of the Space Shuttle Orbiter and
External Tank.

For convenience the configuration nomenclature was abbreviated as
follows: The symbols are defined in the Model Dimensional Data.

(0= Byg 7 Epg Fi Mg Nyg R Vs Wy
0T = Byg C7 Epg Fy Mg Nag Ry V) Wygy Tog

T]O included the attach structure and protruberances FL7, FlLys PT

R [

PTy7: PTigs ATyqs ATy, and AT,,.

Control surface effectiveness was investigated with elevon deflections
of +15° and -20°, aileron deflections of +5°, +10°, +15°, and -15°, rudder
deflections of +20°, bodyflap deflections of +13.75° and -14.25°, and a

speedbrake deflection of 55°.

10



INSTRUMENTATION

The LaRC 0.75-inch six-component 2019C internal balance was used for

this test program.
No model base pressures or balance chamber pressures were measured

during this test. The RCS supply pressure was set and monitored at the

plenum chambers between the two RCS nozzle blocks.

1



TEST FACILITY DESCRIPTION

The Mach 10 nozzle of the Langley Continuous Flow Hypersonic Tunnel
is designed to operate at stagnation pressures of 15 to 150 atmospheres
at temperatures up to 1960°R. Air is preheated electrically by passing
through a multi-tube heater. The nozzle has a 31-inch square test section
which incorporates a moveable second minimum. Continuous operation is
achieved by passing the air through a series of compressors. Additional
information on this facility is given in NASA TM X-1130 entitled, "Char-
acteristics of Major Active Wind Tunnels at the Langley Research Center",

by William T. Schaefer, Jr.

12



DATA REDUCTION

Aerodynamic forces and moments were reduced to coefficient form

using the following reference dimensions:

1]

Reference area (S) = 0.269 ft° (38.736 in?)

Reference Lengths

c

1

4.748 in (Cp)

b = 9.367 in (Cp, Cy)

LREF = 12.90 in (XC.D.)

The moments were reduced about a moment reference center located as.

follows:
Orbiter Only

Orbiter station 10.767 at Yo = 0.00 and Z, = 3.75

Integrated Vehicle

X7 = ET station 17.258 (7.368 inches aft of orbiter nose)
| YT = (.00
IT = 6.336 (.994 inches below orbiter FRL)

Standard LaRC data reduction techniques were used for reducing

the data to coefficient form.

13



TABLE I.

TEST ¢ 1A60/ 0A105

DATE ¢ 2/22/74

COMMENTS:

14

TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  |STAGNATION TEMPERATURE| |
MACH NUMBER (per unit length) {pounds/sq. inchy  }  (degrees Fahrenheit)
10.3 1.0 x 106 1.04 1350
BALANCE UTILIZED: LaRC 2019C
CAPACITY: ACCURACY: %%E’;Z'E,:E“E

NF 70 1bs 0.35 1bs

SF 25 1bs 0.125 1bs

AF 15 1bs 0.075 1bs

PM 70 _in-1bs 0.35 in=1bs

RM 15 _in-1hs 0 (078 in-1bs

ym  ___25 in-Tbs —0.125 in-1bs




Gt

SCHEDULES

IN_3° TneREMENTS

TABLE 1II.
. RCS ofF
TEST: 7 A#6o DATA SET/RUN NUMBER COLL ATION SUMMARY DATE:  2-z20- 74
DA'f'A SET_ CONFIGURATION SCHD.ICONTROL DEFLECTION NOO' MACH NUMBERS { OR ALTERNATE INDEPENDENT VARIABLE }
IDENTIFIER a8 2.0 P §g. E Ru:s § 3 -z‘;:, ‘
RHIolFl OT N3 AlolisvioFAls ol 1l o]l ol 2
——— — S | T /'"-'
O2F OT N3SZ . el o)1 o O | 32
03F OT N&} <200 01 )1 @& o | 30
. - "real
O4F| __OT N49 NSZ oA ol o] iz
O5H _OT NAG NSL Oizad 'l o o} 47
O6F| 0T N49INSZ o=l 1l o | 0] 50 4
O7F O N4GNS2 201l v f 6| o | 53 :
08 orT n#anNS2 | VT llolo| 1] ol 55] 42 ¢
z
=<
a
m
&
1 7 13 19 25 Y 37 43‘ 49 55 C 81 67 75 76
Jl|l'lllllllilnllnll||1|lIlJlll[Illlllljllll'llllllll‘lLlllljjllllllllllllL—L
: 4 10° T 20° COEFFICENTS = IDVAR (1) IDVAR (2] NDV
-a OrR 8 i o +2o




9l

TABLE II - Continued

SCHEDULES

KCS on ‘ .
TEST: TAeo 'DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 1-20-74
. DATA‘SET CONFIGURATION SCHD.JCONTROL TEFLECTION I’:)('):, MACH NUMBERS ({ OR ALTERNATE INDEPENDENT VARIABLE )
- |roEnTIFIER . o | B.|Pon Be[ge Salrunsf Ses| Sep |Rud, :
. RHLoiN| oT wSI Aloliso|vslis| o o | oy
T own| orwnsy Alo lisolset|is | O 010 |5
oz oT w¥gwaso AlOoliSalie7 181 0 o | © b
N 0T NYI NSO Alolisolyssl is] o g1 o017
~sNl oT nyswsz [Alolisolisslis | o c 1o 1%
00N OTFT NYIFINE 2 Aloliselwy,] (/S| O O Q19 +
0Nl oTws2 Alo lisolisilis] o 2 1D a
oEN STNS AjOoiSoyL|is | o 5 S A c
25N PT M EL Ao psolisgl @ | 0O o | o |z3 g
1o OTME L AlO bisolyw] 0] o o | O |24 m
N oTwvsnsz {Alelisolisy| e | o gl e | 2o ¢
128 OT NYS NS L ALD pisoluwe] O | O s &2 | 2l
3| 6T ngY a0 |colat| O] 6 ~1 6 la¢
I 01 NAg AN fwol4d] o] 6 £ o leyz
1 5A) O7 NS/ A 1SOn9 1 0| & ~ 2 18
lbn ] oT NSI & |2 isolsed| O f 2 Yl 29
V] 61w aloio|nagf-20] o SRR EY
gl - o7 ma A9 |so|end|—20] 0 S
| INT Y aadNeD ATO N0 ]-20f O a o34
Y 20/ 07 MNAF LU A1 0 Lisolawaf -200 2 0| =¢
« oR P Ao —10% 1o 190° 4 &7 INCREPEAT S




Ll

TABLE 1I - Continued

SCHEDULES

£es an _
TEST: 1AGoO 'DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 2-:20-ye
DATA SET CONFIGURATION SCHO. ] CONTROL TEFLECTION '*g;- MACH NUMBERS ( OR ALTERNATE INDEFPENDENT VARIABLE )
IDENTIFIER | o] BTl PelSe |S o lrUNs Cit 1S Q‘{\ﬁ:- ,
£/ N DT N 49 Al o hgolise|20] o o | o |36
T 22 OT N4 Alp figa|daL)-wol o o | 27 ’
_ 23] 0T Nggms Al 0 | 10| \SB]-20| © a o | 3¢
24% OF bl 1182 Al 5V icol daifa0| o B o | 39
23N 6T NS Al 050 [S8)-10] © o 8 | 4o
PIAN 01 NS Al O Co|446)-20] o o o 4. "
27N oT MEA N ST Alohcohsg] 2] © 6 | ss | ¢s 2|
264 OT Na4a Ky Alo |wolgde| o} o 0 | sg| 44 §
7N oj’ NS Al otisojaggl 6] 0 o | 5% .4';_ §
368 81 Mg Ajofjisolade) 0| o © | s¢| 4. @
2 N OT 1143450 sl fisol ] © (75 ol ol 2gl &
3213 4T WNa9 gL Al O JiSo|44e] O :.fé;z o1 & 49
22N pT Mem Mg als fisos¥| o P20 | |51
"™ oT nda ns1  |a]afigolaae] 0 [F3% o | ol s2
s oT Maa w4 lafiwofier | -2 o% 0 | o] s¢
2] et nam Ner el s fisolage] -2ofMCL 01 o] s9]
wN| o7 M9 NSx [Alofsolss | O [k 21 o 43
@yl oTNYIuse (AL fisolve] o ¢ AR EE
B B LTV £ 175 Y A R
_gdvi - TNHT 50 IAJ0 hfolisyl o] v v |V | 77]
:: orR B .




8l

TABLE' ‘i1 - Continued
£cs o

2-20-74

SCHEDULES

TEST: 7440 DATA SET/RUN NUMBER COLLATION SUMMARY DATE :
DATA SET CONFIGURATION SCHD. ]| CONTROL DEFLECTION ':)(;- MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIASLE )
|icenTiFIER algfgo|PL|Re!%c [runs] Spe SgB ‘K\WO. '
REMMIN| oT NYg NSo [A|Olisolik7iolo] |0 | o | i¥
HHAN " AlOlsoieq Q1 Ol 1l ozl
-
m
“
p 1
c
r4
z
c
z
]
m
2
o OR B

Tty B TR, T L



6l

TABLE .11 - Continued

RBCS oFF

TEST: OAI10S

-DATA SET/RUN NUMBER COLLATION SUMMARY

DATE: 2 /21/v¢

S +?_° +8°

DATA‘SET CQNF’GURATlON SCHD.|CONTROL 2EFLECTION ':;)F. ':1.ACH NUMB.ERS. { OR :JLTERNAT? INDEPENDENT VARIABLE)
IDENTIFIER o] 5 1w Pcng__c_Ca. runs|Sb€ [Lat ‘S | We.
RH201F| © NS/ Alojisojorel 0| 6| [as|ss| 0| 3
T sre O NS2 Al oliseloed o | © aas] 2| o] LG :
e3¢l o NS/ Al Ofr\Solees| | O o | 85| o] 28
s4F| O NEGINSL oleliso|erd] 0|0 ol ss| o213
oSE| 6 N4 Al olisolerr| 0| © o |ssj o |3 |
ol & 0 NSt Ajo | 1S efF| 20| o o|lss| o 34 4
Al O NAINSL Al C [\SOlefR| o f\‘:i 0| 85| o119 3
O8F 0 N4 NS2 Alo |\soleee| o [{I3E o |ss| ofal ¢
®F| o NeINSL alo|isolore] o] o] 0| o |+ro]4a3 g
19 O NASNSL A0 |\solere] o O 0 o |=-20]| &5 §
aor 8 Az-10°10 +28°, S° mc.r.EMEN‘\'S
*  SCHEDULES Bz-5'2.0




TABLE II - Continued

_ Recs on
TEST: DA 10S 'DATA SET/RUN NUMBER COLLATION SUMMARY 2y /7¢
‘ y ' ] s NO. MACH
| ,' !DDEANTTJT:IEE: CONFIGURATION :cn; ;o:-rp;:-_ygjcyéol Rg:s gb{ S;:Mtag: ( O%Z%TERNATE INDEPENDENT VARIABLE }
. |gH2OIN O NS/ Alofisol 2] 0 o Bas| ss| o | ¢
a2 M o NS/ Alolisolve]l o | o »as| 55| o 5
31| 0 NS aloso|snd| 0] o 25| ss| o | ¢
STEN O NAINSL Alaliso|l 2| o] o 25| s5] o 7
oSN O NI NSy alolwsoliss] 5| o frisi g5} o &
ol Ny 0 NE9 492 A0 Jwoldae!l ol o 35| g5 5 Q9 <
o7 N O x49 Alolisol|éz} o] o BAs| 5| o 10 g
~ o N 0 N4 alofisa)iss| oo wag| ss| o [ g
9™ O a9 Llofsolaas] ol o sy 55 0 - é
\ON O NS Alofwo]|e2| o] O Zas| §s] o |13 %
WN O NSL Aloflwsoliss] ol ¢ was| s o 1d ®
N 0 NS al olhcoldae] o | o ras| sg| o | 1S
\3N O WS Aloligolisg) o | 0 -14,25] s | o | i1
N O NSL Alo|soledal] oo Fidas) S5t o | E
15N O MAT al o isu]hssl gl o ) -as] €5 6 | @ ‘
oM O Mg Ale]wsoldae] ajo Faos| SS | 9 | 26 |
Nl orMdINnS alo}riso 1ss] o 0O Feac| 85| o |
\EN O N&2 HZ Ajo|isuladal o | o -aag] 855 | O |
wNl o mst Afolisolimal ot o a,c[SS 1 0 [23
._'wN 0O NS} 4]0 ISt | Sod o | o L] 55 0 24
« or 8 Az =10 To +28° 5° [rC REMENTS
> scuepuLes  B=-5° 90 00 +3° +5° '




Le

TABLE II - Concluded

- , Rcs oM . :
TEST: ©O4 0% 'DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 2/2e
D_ATA‘SET CONFIGURATION SCHD,.|CONTROL TEFILECTION NO?; MACH NUMBERS { OR ALTERNATE INDEPENDENT VAR!ABLE )
IDENTIFIER a|B819w|Pc [La Lo jruns|ShE [&sh | Sy | Pila. '
RU2 2 DR AlD liso] soé 5—5 Fo) S5 10 26
T an| O wNeSwve: alo svj4a] o] o o | a5l o | 27 :
ma| o nd9mc O|8 |isuldde] 0} o o | 85| 0 |29
240 ONAY Alohsoldal of o s | ss|{ o | 30
25N O NdYG Alolsolisgl o] © 6} g5 ] o 32
rIA N DRSS Alpovwsolda.)l © | o ») s o EY) .
27 6 NS 410 |\Sof a4 {-20] o % {ss) o | zs - 3
26N D N4 A |0 |so| dagl-20]| © @ I sg! o | 3¢ * §
gl o h[gqf\/sé Alo]isn 44(,,»?,d a} ) Sg D 27 ' §
20N 0 Mg A0 |isojsodfre | o 2 1ss| o |38 . o
5N O NAS 52 Alolisolsk| o :‘;} o | ssl-0 | 4o ’
LSRN O MED G AT ONsel Sl o :.;sé a ] 551 O 1AL
33N 6 NE3 NSe. Alo|walissl o | O ol o (+ao] 44
w4 N o N43 NTSL Alo jrsufigsgl of © D O |-raf dg
TN 0 VS| wslolisof ¢ ol o o} ss| o | zo
36M] 0 NAI NSO 28] 0 o] ¢ ol o 0] s5| o 4%
3 Ornagd NSO |uSfofas|ic | ol o olcs| o | 48
Y =N O NS} 2slolislc]olo Olss| o |43
|
. ‘ - P | P ' |
& OrR B A= —10" To 425 1t 5% weceEME NTS C+10,100,2 ao, 355; 400, geo pera

Y  'SCHEDULES

R —-S2-1°% 0% 4% 469

[




TABLE TII. - MODEL DIMENSIONAL DATA
MODEL, COMPONENT: ATTACH STRUCTURE - ATp

GENERAL DESCRIPI'ION: Attach structure, same as ATy, except only the

forward attach structure.

MODEL SCALE: 0.010

‘DRAVING NO.: VL72-000089

DIMENSIONS: | FULL SCALE MODEL SCALE
Orbiter to Tank

I.c:cai:ion- I_n .

Xp | 382.000 3.820

22



TABLE ITI. - MODEL DIMENSIONAL DATA - Continued,

MODEL COMPONENT: ATTACH STRUCTURE - AToo

CGERERAL DESCRIPTION: Right rear, Orbiter to External Tank

MODEL SCALE: 0.010

DRAWING HO,& VL72-000088B + VL72-000089 NOTE: Use first drawing for locétion
_ ' . and second drawing for detail

of struts
DIMENSIONS: ' FULL SCALE MODEL SCALE
. Pirst strut a -
Diameter - In. (Approx.) - | 8.0 | 0.08

At v ————— ————— e ———— -

Aft Location, In. (Attach to Orbiter)

X | _1307.0 13.670

Xp - _2058.0 20.58

Fwd Location - In. (Approx.) .
(Attach to Orbiter)

%y ' ' __1108.0 11.080
Zp _ __1859 18.59
ROTE: This strut is the mirror image
‘strut ATy
Second Strut
Diameter, In. {Approx.) 8.0 : 0.08

Location - In.

%o 1307.0 . 13.070

Xp ' 2058 _20.580

NOTE: This is a cross brace strut.
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TABLE III. - MODEL DIMENSIONAL DATA -~ Continued.

MODEL COMPONENT: ATTACH STRUCTURE - A 23

OENERAL DESCRIPTION: _Left rear, Orbiter to External Tank

MODEL SCALE: 0.010

DRAWING NO.: VL72-000088B & VL72-000089 NOTE: Use first draﬂng for location
. _ and second drawing for detail

of struts
DIMENSIORS: : ' FULL SCALE MODEL SCALE
| . Forward attach points:
. Orbiter to Tapk ' -
Fo. of struts | ! 1
Dismeter - In. (Approx) 8.0 - 0.08
Location - In. ;
%o ' 1307 13.070
Xop 2058 ~ 20.58
Aft attach points:
Iocation - In. (Approx.)
X, ' 1108 11.080
Xp 1859 18.590
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT : BODY - Big

GENERAL DESCRIPTION ~Fuselage, Configuration.3 per Bockwell

Lines VL70-000139B.

NOTE: Identical to Bie except. forehody

MODEL SCALE: 0.010

DRAWING NUMBER ' _y1.70-000139R

DIMENSIONS -

Length_ ~ In.

Max Width - In.

Max Depth - In.

Fineness Ratio

Atea - Ft2
Max. Cross—Sectional

Planform

Wetted

Base

25

FULL SCALE  MODEL SCALE
1290. 3 12.908
267.6 _2.676

24k .5 2.445
u.8é175 4.82175
286.67 T 0.0387




TABLE III. -MODEL DIMENSIONAL DATA ~ Continued.

MODEL COMPONENT : CANOFY - Co

GENERAL DESCRIPTION * _cConfiguration 3 per Rockwell Lines VL70-000139.

MODEL, SCALE: 0.010

DRAWING NUMBER VL70-000139

DIMENSIONS : FULL SCALE MODEL SCALE
Length (x =433 to X =578) In.F.S. —ks 1.450
Max Width
Max Depth

Fineness Ratio

Areco

Max. Cross—Sectional

Planform

Wetted

Base
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MOBEL COMPONENT: ELEVON - Eyq

GENERAL DESCRIPTION: Configuration 3 per W, .- Rockwell Lines Drawing

W_anr (1) af (?) sides

MODEL_SCALE: 0.010

DRAMING KUMRER: _VL70-0001398
DIMENSIONS : | FULL-SCALE ~ MODEL scALf
Area - g2 | 205.52 0.0206
Span (equivalent) - 1n. ) 3533k 3.533 |
Inb'd equivalent chord - 1n. k.78 1'.11"8 o
Outb'd equivalent chord- Iﬁ. _ML | _0.550 |
Ratio movable surface chord/ | |
total surface chord
‘At Inb'd equiv. chord _0.208 0.208
At Outb'd equiv. chord . 0.h00 - 0.400
Sweep BacklAngles, degrees |
Leading Edge , ~0.00 - 0,00
Trailiﬁg Edge ook - a0k
Hingeline —.0.00 _0.00
Area Moment (Normal to hinge line) -F-t;3 1sh8 o7 © -Q.00155
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TABLE 111.-MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT : BODY FLAP- Fg

GENERAL DESCRIPTION : __3 Configuration per Rockwell Lines VL70-000139

MODET, SCALE:  0.010

DRAWING NUMBER VI.7Q-Q00139

DIMENSIONS - | FULL SCALE  MODEL SCALE
Length _ 1. 8l 70 Vn 8u7
Max Width - In. - 267.6 2.676
Max Depth
Fineness Ratio
Areo - Ft2
Max. Cross—Sectional -
Planform 12,5 0.0143
Wetted
Base | ___3&.3955_ 0.0038

2g !



TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: FEEDLINE - FL-7

GENERAL DESCRIPTION: LOX feedline between ET and Orbiter

MODEL SCALE: 0.010

DRAWING NO.: VL78-000050

DIMENSIONS: - | | | FULL SCALE MODEL SCALE
~ Centerline at: X .3.9§£L 20.810
o S 120 - _0.70
X5 _13%0.0 13.300
Y, __T0.0 0.700
Diameter - a o 18.5 | 0.185.
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TABLE II1I. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: FEEDLINE - FLg

GENERAL DESCRIPTION: LH, feedline between ET and Orbiter

MODEL SCALE: 0.0l0

DRAWING NUMBER: VL78-000050

DIMENSIONS:
Centerline at: XT
Iy
%o
I
Diameter '

30

FULL SCALE MODEL SCALE'
20810 20.810
- 70.0 - 0.700
1330.0 13.300
- 70.0 - 0.700
18.5 0.185




TABLE III. - MODEL DIMENSIONAL DATA - Continued,

MODEL COMPONENT : OMS POD - M.

GENERAL DESCRIPTION : __Basic configuration 34 OMS pods with non-

metric RCS engine housing and nozzles. Same geometry as My, -

MODEL SCALE: 0.010

DRAWING NUMBER ' _v1:70-0001 398

DIMENSIONS - | , FULL SCALE MODEL SCALE
Length - ‘In. 346.0 | 3.460 |
Max Width - In. 108.0 1.08
Max Dépfh - In. 113.0 1.130

Fineness Ratio

Arec
Max. Cross;Secrional ' -
Planform
! Wetted
Bose
Station of aft end of RCS nozzle block 1560.0 15.6C;O




TABLE III. - MODEL DIMENSION&L DATE - Continued. : ll -

MODEL COMPONENT: MPS NOZALLS - N39

GENERAL DESCRIPTION: Configuration 3A MPS Nozzles

MODEL SCALE: 0.010

DRAWING NUMBER:

DIMENSIONS:
MACH NO.

Length - In.
Gimbal Point to Exit Plane
Throat Lo Exit Plane

Diameter - In.
Exit
Throat
Inlet

. s )

irea - Tt©
Exit

Throat

Gimbal Point (Station) - In.
Upper Nozzle
X
Y
Z

Lower Nnzzles
X

X
Z

Null Position - Deg.

Upper Nozzle
Pitch

Yaw
Lower Nozzle

Piteh
Yaw

32

I+

FULL SCLLE  MODEL SCALE

Wwe2.0 __1h.620
53.000  + 0.530
32,7 3.h27




TABLE ITI. - MODEI, DIMENSIONAL DATA - Continued.

MODEL COMPONENT: RCS NOZZLE - N[Q

GENERAL DESCRIPTION: RCS nozzle providing left-hand pitch-down control to

simulate return to launch site (RTLS)

MODEL SCALE: 0.010

DRAWING NO.: SS-A01160-19

DIMENSIONS: . FULL SCALE MODEL SCALE
Flight dynamic pressure simulation - PSF _x 20 )

Cant angle - Deg.

ATt B S 12 12

Outboard , 20 20

Diameter - In.

Exit _ k0 okl
Throat | - __6.70 0.0670
. Area - In‘2 | _
Exit | _156.14 0.01561k4
Throat : 35.25 0.003525
Area ratio u.u3o_ 4.430
No. of Nozzle | 2 2
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TABLE IIXI. - MODEL DIMENSIONAL DATA ~ Continued.

MODEL COMPONENT: RCS Nozzles - Nso

GENERAL DESCRIPTION: RCS Nozzle providing right-hand pitch-down control

to simulate return to launch site (RTLS).

MODEL SCALE: 0.010

DRAWING NO.: SS-A01l160-20

DIMENSIONS: . _ FULL SCALE MODEL SCALE
Flight dynamic pressure simulation - PSF 20 20 _

Cant angle - deg. _
Aft 12 12

Outboard 20 : 20

Diameter - In.

Exit k.10 Q.1h41

Throat 6.70 _0.0670
Area - In.2

Exit 15.614 0.015614

Throat 35.25 0.003525
Area Ratio 4.430 4.430
No. of Nozzles 2 2
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: RCS NOZZLES - Ney

GENERAL DESCRIPTION: RCS Nozzle providing left-hand yaw control to

simulate return to launch site (RTLS).

MODEL SCALE: 0,010
DRAWING NO.: SS-£01160-11

DIMENSIONS:

Flight dynamic pressure simulation- PSF

Cant angle - Deg.
Aft
Qutboard

Diameter - Iﬁ.
Bxit
Throat

Ares - In.2
Exit
Throat

Area ratio

No. of nozzles

35

MODEL SCALE

20

0.141

0.0670

_0.015614
0:003525
4 .430

4




TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: RCS NOZZLE - Noo

GENERAL DESCRIPTION: RCS Nozzle providing right-hand pitch-up comtrol

to simulate return to launch site (RTLS).

MODEL SCALE: 0.010
DRAWING NO.: SS-AQ1160-12
DIMENSIONS:
Flight dynemic pressure simulation - PSF
Cant angle- geg.
AL
Cutboard
Diameter - In.
Exit

Throat

Area - In.2

Exit

Throat

Area ratic

No. of nozzles

36

MODEL SCALE

20

0.141

0.0670

0.015614
0.003525
%.430

2




TABLE III. -~ MODEL DIMENSIONAL DATA - Continued.

MODEL CCMPONENT: ET PROTUBERANCE - PTyg4

GENERAL DESCRIPTION: _LOX vent line fairing

MODEL SCALE: 0.010

DRAWING NO.: VL78-000031A

DIMENSIONS: : ‘ | FULL SCALE

l " Leading edge at X ' _322.0

- 4 00
_Tr#iling edge at Xp B 955.0

Yp - __T0.0

37

MODEL SCALE
.210
0.0

222

0.70




' TABLE ITI. - MODEL DIMENSIONAL DATA _ Continued.

MODEL COMPONENT: ET PROTUBERANCE- PTy7

GENERAL DESCRIPTION: LOX feedline fairing

. MODEL SCALE: 0.010

DRAWING NO.: VLT8-000031A

DIMENSIONS: j FULL_SCALE MODEL SCALE
Leading edge at: Xp 1955.0 9.55
Ip 70.0 0.70
Trailing edgeia.t: Xp 2058.0 20.58
| T —_T0  _07
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TABLE III.- MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: ET PROTUBERANCE - PTyg

GENERAL DESCRIPTION: LH. vent line fairing

MODEL SCALE: 0.010

DRAWING NO.: VL78-000031A

DIMENSIONS:
Leading edge at: X
Yy
" Trailing edge at: Xp.
I

39

FULL SCALE

_GAT.0 |

- iooo
2058.0

- 70.0_

MOIEL SCALE

9.47

- 0.707

- 0.700 |



TABLE II1., - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: RUDDER - Re

GENERAL DESCRIPTION: pa, 3, 3A and 140A/B configurations

FIODEL SCALE: 0.010

DRAWING NUMRBER:

~JL70-0001464, VL70-000095, VL70-000139
DIMENSIONS : FULL-SCALE MODEL SCALF
Area - FtZ 106,38 Jidlll .
Span (equivalent) . 1, 2010 :
Inb'd equivalent chord _ In. 91585 ‘. 0914
OQutb'd equivalent chord _ y. 50.833 - 2508
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord Q.400 0.400
At Outb'd equiv. chord 0.hoo Q.400
Sweep Back -‘Angles, degrees
Leading Edge 34.83 34,83 o
Trailing Edge 26.25 26.25
Hingeline 34.83 34,837
Area Moment (Normal to hinge line) - p¢3 526,13 '0-£KKE¥L—___
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TABLE III. - MODEL DIMENSIONAL DATA - Continued,

MODEL COMPONENT :_EXTERNAL TANK - Tyq

GENERAL DESCRIPTION : _External Oxveen-Hydrogen Tank, 3 configuration,
per Rockwell Lines drawing VL78-000041 and VL72-000088 '

MODEL SCALE:.  0.010

DRAWING NUMBER © _VL72-000088, VL78-000041

DIMENSIONS | o FULL SCALE  MODEL SCALE
Length (Nose @ Xp = 309) . 1865 18. 6§
Max Width - In. ‘ ;QQIL _ 3.24
Mux Depth ==
Fineness Ratio —_—5 ‘ Q.175617
Area - _Ft2
Max. Cross—Sectional 572.355. T__0.0573
Pilanform
Wetted
Base :
W.P. of tank centerline (X,) In. 400.0 _4.200
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TABLE III. -~ MODEL DIMENSIONAL DATA _ Continued.

MODEL COMPONENT: VERTICAL - V 7

GENERAL DESCRIPTION: Centerline.vertical tail,—double-wedge—airfeil wath

rounded leading edge

NOTE: Same as. Vs, _but wlth manipulator housing removed.
MODEL 3CALE: 0.010

DRAWING NUMBLR;: VL,70-0001.39

DIMENSIONS: FULL SCALE  MODEL SCiLE

TOTLL DATA

fres {Theo) - Pt°

Planform hos op QL0L26
Span (Theo) - In. 315.72 3.157
Aspect Ratio 1.675 1.675
Rate of Taper 0,507 0.507
Taper Ratio 0.hok Q. Lol
Sweep-Back Angles, Degrees.

Leading Edge 45,000 A45.000

Trailing Edge 26,249 20,249

0.25 Element Line 4,130 41.130
Chords:

Root (Theo) WP __268.50 —2.085

Tip (Theo) WP : 108.4h7 1.085

MiC —lga.81 1.998

Fus. Sta. of .25 MiC 1463.50 . :iE:E%E::::

W.P. of .25 MAC 635.522 £.355

B.L. of .25 MAC 0.00 Q.00
Lirfoll Section

Leading Wedge xngle - Deg. 10.000 10.000

Trailing Wedge Angle - Deg. 14.920 14,920

Leading Edge Radius 2.0 0.02
Void irea - Fto ' 13.17 0.0013 __
Blanketed sfrea .00 0.00
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TABLE III. - MODEL DIMENSIONAL DATA - Concluded.
MODEL COMPONENT:  WING-W, '

AENCRA. DESCRIPTION:  Confisuration 3 per.Bockwell Liges. VI70-000139R

NOTE: Same a3 W, except cuff, airfoil apd ipcidence ancle,
TR ; g

MODET, SCALE: 0.010

TTST ND, DWG. NO.__VL70-000139B
DIMENS IONS: . FULL~SCALE MODEL SCALE
TOTAL DATA 2
Area L.1e0.) Ft
' ?lanform : 2690.0 _0.269
Span {Theo In. - 936,68 Q.367
Asnect Ratio . ‘ . o 2 265
Rate of Taper 1177 1,177
Taper Ratio ' 0,200, Q200
Dihedral Ang e, degrees - : ' 3.500 3.500
Incidence Angle, degrees - Q.500 0.500 E
Aerodynamic Twist, degrees £.3.000. 3000
Sweep Zack Angles, degrees ~ ‘ ‘ -
Leading Edge ' 45,000 45,000
Trailing Edge ' - 10.24 - 1024
0.25 Element Line ‘ : 35,209 - 35,200
Chords:
Root (Theo) B.P.0.0. £89.2h 6.8q2
Tip, (Theo) B.P. _ _137.85 - _1.379
MAC L7k .81 4,748
Fus. Sta. of .25 MAC 1135.89 11,368
W.P. of .25 MAC 299,20 2,992
B.L. of .25 MAC . 182,13 1821
EXPOSED DATA 2 . » o
vea (.neo) Ft 175000 - 01752
Span, (Theo} In. BP108 2068
Aspect Ratio - - : 5 - _2_05&_4'201—
Taper Ratio _0.2Ls a.2ks]
Chords ,
Root BP108 562.40 5. 62l
Tip 1.00 b 137.85 1.379
MAC 2 393.03 3.930
Fus, Sta. of .25 MAC 1185.31 11.853
W.P. of .25 MAC 200,20 3.002
B.L., of .25 MAC 251,76 c18
Airfoil Section (Rockwell Mod NASA) . R
XXX X~64
Root% = 0,10 0,30
Tip b = 0.12 . 0.12
7 o - "

“nata for (1) of (2) Sides .
Leading tdge Cuff <2 Co-
Pianform Area

Leading Edge htersects Fus M, L. @ Sta ?89 I? L0
\eading Edge Intersects Wing @ Sta 10G3. 1'3'.'@ 3E
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TABLE IV.

JET COEFFICIENTS

TA60 0A105/0A85
S — q = 7 PSF q = 20 PSF q = 7 PSF q = 20 PSF = 50 PSF
T = 053 #/JET T = 965 #/JET | T = 953 #JET T = 965 #/JET = 950 #/JET
CNaD 1866 06612 1866 06612 02604
Chau -.1012 .03588 -.1012 -.03588 01413
Cygs .2025 .07176 2024 07175 02825
Coiy 04317 .0153 .09556 .03387 .01334
Coad -.08392 02974 -.1817 -.06440 .02536
Cnis -.08728 03093 -.09819 -.03480 .01370
Coau .01036 .003671 .01426 .005056 .001991
Cead .01182 004189 .01358 004814 .001896
Couu/D 02218 .00786 .02785 .009869 003886
Subscripts:
JD - Down
Ju. - Up
35 - Side

Ju/D

Combined up and down




Gt

Notes:

1. Positive directions of force cofficients,
moment coefficients, and angles are
indicated by arrow

2. For clarity, origins of wind and stability
axes have been displaced from the center

of gravity
C
m
C
C
m
CW\W
V> <

<

Figure 1. - Axis systems.




ATTACE STRUCTURE
ATTACH POIATS

ORBITZR L¥R
é /g///_ SURFACE
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MS 13.20
MS 13.17
DETAIL A
UMEILICAL DOOR
FATRING SUPFORT DETAIL A
— el 26
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UPPER ¢ OF é

EXTERRAL TARK
L8

ECTE: ALL DIMEUSIOXNS ARE APPROXIMATE

AXD IN INCHES

S

g 15—
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SECTION A-A

LE, FEEDLINE

a. Orbiter umbilical door fairing support (FRg) and LOp(FL7) and LHo(FLg) Feedlines

Figure 2. - Model Sketches.
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b. Forward attachment of the external tank to the orbiter (AT
Figure 2. - Continued.
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C.

Aft attachment of external tank to orbiter (ATp; 23)

Figure 2. - Continued.



PTyg ~ LOVERT LINE FAXRING

/ PTy 7« LO; PRED LIME ZAIRTG

r'B
/ L ./
G ==
A = — iy
. \ i
;g‘? e \'lPrla-LHéVmuzm
Xy . ' Xp
L7 _ FAIRIFG 2147
/ _ i \ j/TQ%“m
h - -
o - 17 1/2 '
.. IN. | _
iR FAIRIEG ’———~"10 IN,
27 1IN, ‘

SECTION A-A

VA

PTq - LE, VERT LIEE

SECTION B-B FAIRING
SECTION C~C
d. External tank protuberance (PT]6, PT17, PT]S)

Py, - LO,, FEEDLINE FAIRING

Figure 2. - Concluded.
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DATA SET SYMBOL  CONFIGLRATION U‘:SCRIPT‘IM ~ ELEVON PCRCS G-SIM BOFLAP REFERENCE INFORMATION
{CQID0S) B OA-85 CFHT!IOl MODEL 32-0 OINASNSO PITCH DOWN 000 167.000 20.000 000 SREF 2690.0000 SQ.FT.
(Cotoo! ) 0A-85 .CFHTIO1 MODEL 32-0 OiN4SNSO PITCH DOWN 15,000 167.000 20.00Q LREF 474 .8100 IN.
BREF 936,6800 iN.
XMRP 1076.6700 IN. X0
YMRP .0000 IN. YD
ZMRP 37S.0020 IN. 20
SCALE 0100 IN
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AMPLIFICATION FACTOR GN CLM DUE TO DOWN FIRING JET., KLMD

DATA SET SYMBCL  COMNF IGURATION DESCRIPTION ELEVON PCRCS G-SiM BOFLAP REFERENCE INFDRMATION

(COICO9) 8 GA-85 CFHTIO0! MODEL 32-D OINASNSO PITCH DOWN 000 167.000 20.000 .D00 SREF 2680,0000 SU.FT.

(CoI001) OA-85 CFHTID] MODEL 32-0C DINASNSO PITCH DOWN 15.000 187.000  20.000 000  LREF 74,8100 . IN.
BREF 935.6800 IN.

XMRP 1076.6700 IN. X0
YMRP .000C .
ZMRP 375.0000 IN, 20
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FFICIENT, DOCLM

-

INCREMENTAL PITCHING MOMENT COE

SYMBOL.  CONFIGURATICN DESCRIPTION ~ - ELEVON PCRCS 8-SIM BOFLAP REFERENCE INFORMATION

SET
g{oos; 8 QA-85 CFHTIQ! MODEL 32-0 OIN49NSO PITCH DOWN .000 167.000 20.000 000 SREF 2690.0000  SQ.FT,

OA-85 CFHTIO! MOOEL 22-0 DINASNSD PITCH DOWN 15.000 167.000 20.000 .000  LRE 474.8100 . N,
’ BREF 935.6800

3
Y
Q
4 Z22zz7
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Q

O 1e i prke v s idae e gt paandfn g et i arerbreadaaeitbiregtiyaatarsalaay lilijrrrr]
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FIG 4 EFFECT OF ELEVON DEFLECTION GN NAONSC RCS JET INTERACTION, BETA = 0
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DATA SET SYM3OL

- NORMAL FORCE COEFFICIENT. CN

3

] OA-BS CFRTIC)
IN) DA-85 CFHTIO! MOCEL
; DA-85 CFHTIC!I MOOEL

CONF IGURATION DESCRIPTION ELEVON PCRCS  O-SIM
32-0 QINAONSO PITCH DOWN 000 187.000 20.000
32-0 OiNASNED PITCH DOWN 15.000 167.000 20.000
01 NS2 RCS OFF .000 .000 .0o0
QA-85 CFHTIOl MODEL 32-0 01 N4S NSO RCS OFF  15.000 .00 .0c0

REFERENCE INFORMATION
2620.0000
474.8100
835.6820
1076.6700

0co0

375.0000
SCALE
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PITCHING MOMENT COEFFICIENT, CLM

-.0!
~.02
-.03
-.04
- .05
-.08
-.07
-.08
-.08
-.10
-.11
-.12
-.13
-.14
-.15

CONF IGURAT [ON DESCRIPTION
OA-BS CFHT10! MODEL 32-0 CINASNSD PITCH DOWN
CA-8S CFHTID! MODEL 32-0 OIN4O9NSO PITCH DOWN
OA-85 CFHTIQ] MOOEL 32-0
DA-E5 CFHTIO] MODEL 32-0 Ol N4 NSO

gt NS2

ELEVON PCRCS

.000 167.000
15.008 167.000

.00
15.000

.000
.000

Q-SimM

20.000

20.000
000
.Q00

BOFLAP

000
000
.000
000

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

REFERENCE INFORMATION

2880.0000
474.8100
936.6800
1076.6700
.0000
375.0000
.01C0

8
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DATA SET SYMBOL  COW IGURATIDN DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATION
{ CH2027 ) 8 CAIQS CFRYICS MODEL 32-0 (OINS2 PITCH P -20.0C0 445.000 7.000 .00 SREF 2520.0000 SQ.FT.
[CHZ2026 ) OAI0S CPFHTIOS MOOEL 32-0 (DINS2 . PITCH WP .000 445.000 7.000 L0007 LREF ggggégg {N.

: OREF . N.

XMRP 1076 .6700 IN. XC

AMPLIFICATION FACTOR ON CN DUE TO UP FIRING JET. KNU

YMRP .0000 IN. YO
ZMRP 375.0000 IN. ZO
SCALE Nelfss]
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DATA SET SYMBOL.  CONF IGLRATION DESCRIPTION ELEVON PCRCS G-SiM BOFLAP REFERENCE INFORMATION

{ CH2D27 } GAIOS CFHT109 MODEL 32-0 [DINS2 PITCH $ =20.000 445,000 7.000 .000 SREF 2890,0000 SQ.FT,

(CH2026 ) B OA10S CFHTIO3 MODEL 32-0 (OINS2 PITCH 000 446,000 7.000 .000 LREF 474.8100 IN,
BREF 935.6800  IN.

XMRP 1076.6700 IN, X0

AHPLIFICATIUN FACTOR ON CLM DUE TB UP FIRING JET. KLMU

YMRP 0000 IN. YO
ZMRP 375.0000 IN. Z0
SCALE .0ico
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AMPLIFICATION FACTOR ON CBL DUE TG UP FIRING JET. KBLU
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATION
[ CH2027) 8 BAI10S CFHTI09 MODEL 32-0 (OINS2 PITEH UP ~20.000 446.000 7.000 .D0D0 SREF 2630,0000 SQ.FT,
( CH2026 ) OA10S CFHTIOS MODEL 32-0 (DINS2 PITCH WP .000 446.000 7.000 .000 LREF 474 8100 IN,
BREF 936.6800 IN.
AMRP 1076.6700 IN, X0
YMRP .0000 IN. YO
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CROSS COUPLING FACTOR ON CLM DUE TO UP FIRING JET. KM,BLU

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS G-51iM BOFLAP REFERENCE INFORMATION

{CH2027) 8 OAICS CFHTIOS MOOEL 32-0 (DINS2 PITCH P -20.000 445,000 7.000 000 SREF 2690.0000 SO.FT.

{CH2026) DAICS CFHTIO9 MODEL 32-0 (DINS2 PITCH P .000 446,000 7.000 .00G  LREF 474.8100 IN.
BREF 935.6800 IN,

XMRP> 1076.5700 IN, X0
YMRP .0C00 .
ZMRP 375.0000 IN. Z0
SCALE L0100
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CROSS CGUPLING FACTOGR OGN CYN DUE TO UP FIRING JET. KYN.LU

DATA SET syMBOi,

( CH2027)
(CH2025)

8

CONFIGURATION DESCRIPTION

BAIQS Ci-TI0C MODEL 32-0 (OINS2
CAIDS CFHTi03 MODEL 32-0 (OINS2

LR
e

CH
CcH

S

000

ELEVON PCRCS

-20.000 445,000
445,000

Q-SIM BOFLAP
7.000
7.000

REFERENCE [NFORMATICON

2690.0000
474.8100
236.6800
1G76.5700
00

00
375.0002
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INCREMENTAL NORMAL FORCE COEFFICIENT., DCN

DATA SET SyMBOL

{CH2027) 8
(CH2026)

CONT IGURATION DESCRIPTION

CAIQS CFMTIO9 MODEL 32-0 (0)INS2
OAI10S CFHTIOS MODEL 32-0 (DINS2

ELEVON  PCRCS Q-SIM BOFLAP REFERENCE INFORMATION

-20.000 445.00Q 7.000 .000 GSREF
.000 446.000 7.000 000 LREF
BREF

XMRP

YMRP

ZHMRP

SCALE

2690.0000
474 .8100
236.,6800

1076.6700

SQ.FT.

IN
IN,
IN. XD
IN. YO
IN. 20
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DATA SET SYMBOL  CONFIG."ATION DESCRIPTION ELEVON PCRCS a-SiM BOFLAP REFERENCE INFORMATICN

(CH2027 } 8 OA1QS ~7=TI09 MODEL 32-0 (OINS2 PITCH P -20.000 445.000 7.000 000 SREF 26380.0000 SQ.FT,
(CH2025 ) OA10S CFHTIOS MODEL 32-0 (DINS2 PITCH UP 000 446.000 7.000 000 LREF ;gggégg m

B8REF
024 TT 777 /V{T}\ Ty T T T

S Y T W

XRP 1076.8700  IN. X0
022

YMRP 0000 IN. YO
ZMRP 375.0000 IN, 20
020\\
018 T/ \ \

SCALE 0100

T—r 1 1t 7 1T 1 &1 T rr 1 r—r— T T
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014 ;
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D L B DO I T S AP I IO I I
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INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVDN PCRCS 0-SiM BOFLAP REFERENCE INFORMATION

(CH2027 ) 8 OAIOS CFHTIO9 MOOEL 32-0 (QINS2 PI1TCH P -20.000 446.000 7.000 000  SREF 2690.0000  SQ.FT.

(CH2026 ) OA10S CFHTI03 MOOEL 32-0 (DINS2 PITCH LP 000 445,000 7.000 .000 LREF 474.810C IN.
BREF 936.6850 IN. ‘
XMRP 1076.6700 IN., XO
IN., YO
IN, Z0

YHRP .COCO
ZMVRP 375.0000
SCALE L0100

LR T rrrTry LR LB IR BRI R LR SR LR AR LR AR IR R L N IR

Pyt gy L T
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INCREMENTAL YAWING MOMENT COEFFICIENT, OCYN

D)

DATA SET SYMBOL  CONFIGURATION DESCRIPTIOW ) ELEVON PCRCS 0-SIM BOFLAP REFERENCE INFORMATION

{ CH2027) 8 OAIOS CFHTIO9 MODEL 32-0 (OINS2 PLTCH P ~20.000 4456.000 7.000 000 SREF 2880.0000  SQ.FT,

{ CH2026 ) OAIOS CFHTIOS MODEL 32-0 (CINS2 P1TCH P 000 446.000 7.000 000 LREF 474.8100
: BREF 936.6800

I
I
XMRP 1076.5700 I
YMRP 0000 I
ZMRP 375.0000 i

. xo
. YO
.o

ZZZZ2Z

 SCALE 0100
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DATA SET SYMBOL  CONFIGURATI(ON DESCRIPTION ELEVON PCRCS 0-SIM BOFLAP REFERENCE INFORMATICN

( DH22TN ) OA105 CFHTID9 MODEL 32-0 (QINS2 PITCH P ~20.000 445.000 7.000 .000 SREF 2690.000C SQ.FT,
[ ZH226N } OA10S CFHTIDS MOOEL 32-0 (OINS2 PITCH UP 000 445,000 7.000 .000 LREF 474.8100 .
( ZH206F } CAIQS CFHTIOS MDOEL 22 0%8; %f RCS OFF «~20.000 .000 000 000 BREF 936.6800

IN

N.
{ IH203F ) OAIQS CFHTIOS MODEL 32 0 RCS OFF 000 .000 .000 000 XMRP 1076.6700 IN. XC
YMRP 0000 m

.00
ZMRP 375.000C
SCALE 0100

R

S-S R S AR IR AL AL AL AL AL AR A AN I AR ARSE SRR AR EEAN BEREALELES 7L AL AR AR BR AL SE AN

oo
iAo

By
Y4

I

VSN IETEIE VN RS AT ER FUN R SUR O

.15
.10
.05
.00

-.05
-.10
=15
-.20
-.25
-.3Q;

NORMAL FORCE COEFFICIENT., CN

R . v e ,

R . ou o

e or e e . d P

[ . .

. e 4 . . ..
A

Y £ . e

Y [N

.o e voe

A [ e

[ A BN

3 o [P -

R BRI

e e

PR

o SN S BEE AN EEE ERERE SRR
ANGLE OF ATTACK, ALPHA. DEGREES
FIG 5 EFFECT OF ELEVON DEFLECTION ON N32  RCS JET INTERACTION, BETA = 0

CAJMACH = 10.33 | PAGE 16

m LA ARE R ER S BRI RARAS REEDE LARES RERAS lll‘.l AN RS R AN A AR AR RN AN B RAS RN R EREEERRRAL RASEERRARE Rk

o
Gj.lil IV AR RTINSV F NS ISR U EVENE NN EETEE NN SR



PITCHING MOMENT COEFFICIENT., CLM

DATA SET SYM3OL  CONFIGURATION DESCRIPTION ‘ ELEVON - PCRCS Q-SIM BOFLAP REFERENCE INFDRMATICN

- ZH227N) OAIQS CFHT IO MODEL 32-0 [CINS2 PIICH P -20.000 446.000  7.000 .000 SREF  2690.0000 SG.FT,
( ZH226N ) OALIDS CFHTIOS MODEL 32-0 (OINS2 PITCH P .000 445.000  7.000 .000  LREF 474 .BICO  IN.
§§ﬂ§8§§§ cA}os CFHTIO3 MODEL 32 OI0) MNS2 - RCS OFF -20.000 .00 .000 BREF 935,6800 IN.

OAIQS CFHTIO9 MODEL 32 B0l NNSI RCS OFF Nooel .Coo 000 XMRP 1076 .6700 IN. X0
. YMRP : 0000 IN, YO

ZMRP 375.0000 IN. Z8
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(BGDY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

DATA SET SYMBOL

[ ZH227N )
{ ZH226N )
{ ZH206F )

CONF IGURATION DESCRIPTION

s
05 CFHTID9 MODEL 32 0(0) NNSI RCS OFF 000

105 CFRTIO9 MODEL 32-0 (0INS2 PITCH P ~20.000 445.000 7.000 .000  SREF
05 CFHTIOS MODEL 32-0 (CINS2 PITCH P 000 445.000 7.000 000 LREF
CFHT 02 MODEL 32 D(0) ANS2 RCS OFF =20.000 000 .00Q .0CO BREF

000 .Lo0 000 XMRP

YMRP
ZMRP

ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATION

2690.0000 SQ.FT.
474.8100 IN.
935.5800 IN,
1076.6700 IN, XO

IN, YO

D000
375.0000 IN. 20
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. SCALE

002 TT T T T T T T T T T T T

SEE AL LR ]
.000»...%.... . g-ﬂiem: .

- ' B j
-.002 1
-C04 1 j
T *
- 008 {—— ../.... :
— / ;
V- ;
/ﬁ ;
-.016 } ,;3§§;. . .17[. — :
-.018 T ) %/ N |
=020 {51 =5 6 5 10 15 20 3 T30 T3 @

FIG 5
CAIMACH

ANGLE OF ATTACK. ALPHA,

EFFECT OF ELEVON DEFLECTION ON N52

10.33

DEGREES

RCS JET INTERACTION, BETA = 0

PAGE

18



(BODY AXIS)

DAYTA SET SYMBOL  CONF[CURATION DESCRIPTION ELEVON PCRCS G-SiM BOFLAP REFERENCE INFORMATION

{ ZH227N ) OAL1OS CruTi0% #DOEL 32-0 (QINSZ2 PITCH LP ~20.000 445,000 7.000 D00 SREF 2680.0000 SQ.FT.
( ZH226N } OAICS CFnTIOS MODEL 32-0 (O)INS2 PITCH P - 000 446.000 7.000 000 LREF 474.8100  IN,
mgos CFHTIOS MODEL 32 C{Q) NN32 RCS OFF =20.000 000 .000 .C00 BREF 936.6800 -
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HKNU

AMPLIFICATION FACTOR ON CN DUE TO UP FIRING JET,

DATA SET SYMBOL.  CONF IGURATION DESCRIPTION ELEVON PCRCS 0-S1IM BOFLAP REFERENCE INFORMATICN

(CRIODB ) 8 OA-8S CFHTIOL MODEL 32-0 OINS2 PI1TCH P ~20.000 158.000 20.000 000 SREF 2690.0000 SO.FT,
(CRI007 ) BA-85 CFRTIOL MOOEL 32-0 OINS2 PITCH UP .000 158.000 20.000 .000 LREF 474,8100 IN.
' BREF 936.6800 - IN.
XMieP 1076 .6700 iN. X0
YHRP .0oCco IN, YO
ZMRP 375.0Co0C IN. Z0
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AMPLIFICATION FACTOR ON CLM DUE TO UP FIRING JET., KLMU

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS Q-SIM BOFLAP REFERENCE INFORMATION
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1l

DATA SET SYMBOL  COWFIGURATICN DESCRIPTION . ELEVON PCRCS Q-SIM BOFLAP  REFERENCE INFORMATION

{CQI00G) 8 OA-83 CFHTI101 MODEL 32-0 DINS2 PITCH LP ~20.000 }58003 20.000 .000 SREF 2690.0000 SO.FT.

(CRIDO7) 0A-85 CFHTIQ] MODEL 32-0 BINS2 PITCH UP 000 158.000 20.000 000 LREF 474.8120  IN.
BREF 235.6800 IN.

XMRP 1076.56700 IN, XO
YMRP .00C0 IN. YO
ZMRP 375.000Q0 IN. Z0
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CROSS COUPLING FACTGR ON CLM DUE TG UP FIRING JET, KM.BLU

DATA SET SYMEOL  CONFICLRATION DESCRIPTION ELEVON PCRCS 0-3IM BOFLAP REFERECNCE INFORMATICN
({CQI006 ) QA-85 CPuTIO" MIDEL 22-0 BINS2 PITCH UP -20.000 158.000 20,000 000 SREF 2690.0000 SO.FT,
(CRIOD7) OA-85 CFHTIOL MOLEL 32-0 OINS2 PITCH LP 000 188,000 20.000 000 LREF 474.8100 IN.
BREF 936.6800  IN.
: XMRP 1076.6700 IN. X0
YMRP L0000 IN, YO
ZMRP 375.0020 IN. Z0
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS 0-SIM BDFLAP REFERENCE INFORMATION

(COI006) 8 DA-85 CFHTI0! MODEL 32-0 OINS2 PI¥CH LL.; -20.000 1S8.000 20.000 .000 SREF 2620.0000 SQ.FT,
H

(CQI0O7) OA-85 CFHT10! MODEL 32-0.01NS2 PITC .000 158.000 20.000 .000 LREF 474.8100  IN,
: BREF 936.6820 N,

XMRP 1076.8700 IN, X0
YMRP ,000C .
ZMRP 375.0000 IN. 20
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INCREMENTAL NGRMAL FORCE COEFFICIENT. DCN

DATA SET SYMBOL  CONFiGRATION DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATICN

(COI006 ) 8 OA-85 CF-T101 MO0CL 32-0 OINS2 PITCH P -20.000 158,000 20.000 000 SREF 2690.0000 SG.FT,

(carce?) CA-85 CFHTIO! MOOEL 32-0 GINS2 PITCH UP 000 158.000 20.000 .000 LREF 474.8100 IN.
BREF 936.6800 N,

XMRP 1076.6700 IN., XO
YMRP L0000 IN,
ZMRP 375.0000 IN. Z0
SCALE - LCI00 IN
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INCREMENTAL PITCHING MOMENT COEFFICIENT., DCLM

(Coioa7) CA-85 CFHT10! MODEL 32-0 DINS2 . PITCH WP . 000 158.C00 20.0C0 .000 LREF 474.810C IN
' BREF 938.6800  IN.
XMRP 1076.6700 IN,
YMRP L0000 IN.
ZMRP 375.00C0 IN,
SCALE .0l1o0 IN
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INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL

DATA SEY SYMBO.  CONF (GLFPATION DESCRIPTION ELEVON  PCRCS G-SiM BOFLAP REFERENCE INFORMATION
BS {7-TICI MODEL 32-0 OINS2 PITCH LP -20.000 158,000 20.000 000 SREF 2690.0000 SQ.FT.

! OA-
1007} 8 . DA-BS CFw=T10] MODEL 32-0 CINS2 PITCH WP 000 188,000 20.0C0 000  LREF 474 .,8100 IN.
BREF 936 .68C0

XMRP 1076.67C0
000D

ZMRP 375.0000
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OCYN

INCREMENTAL YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL CONF IGURATION DESCRIPTION
(COI008) 8 CA-85 CFHTIO| MODEL 32-0 DINS2 PITCH UP -20.000 158.000 20.000 .000
{COIO07) OA-85 CFHTIO) MOOEL 32-0 OINSZ PITCH WP .000 158.000 20.00D Qoo

ELEVON PCRCS 0-SIM BOFLAP

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE
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DATA SET SYMBOL  CONF IGURATION DESCRIPTION ELEVON PCRCS 0-SIM  BOFLAP REFERENCE INFORMATION

(ZOI10BN} DA-B3 CFHTIO! MODEL 32-0 DINS2 PITCH WP -20.000 158.000 20.000 .000 SREF 2690,0000 SQ.FT,
(ZQI0O7N) OA-85 CFHTID] MODEL 32-0 O0INS2 PITCH LUP .000 158.000 20.000 000 LREF 474.8100 N,
(ZQ102F ) DA-8S5 CFHTIOI MOOEL 32-0 0! NSI RCS OFF -~20.000 000 .000 000 BREF 936.6800  IN. 0

(ZQI03F ) © OA-83 CFHTIO! MCODEL 32-0 . Ol NS2 RCS OFF 000 .000 .00Q 000 XMRP 1076.,6700 IN.
‘ i YMRP 0000 iN. YO

- ZMRP 375.0000 IN. Z0
SCALE L0100 IN

NORMAL FORCE COEFFICIENT. CN

a
!1 T T T ) S . R L L T LN e LIRS MM S B S B BN S S B B S Saae SN S S il SN BN o SN BN
M HEFME M B S - S-S B - S B | e e
O T T T (T O S T T T T T oo e
R T P B ) L T T N T I (] voos o+ o
O T P T e L L P v e e e o
- P e .. s e
b P v e s . e L I SN T £ ~
" e e Y e . e 4
. [ e T e -
L e e e e R I R T’ A B =
af L e T v e e « s s -
8 Vi
LA L L e e e -4
- T T Y 7 £ TN o
- P L o e e -
- Doe e . P T 7 4 <
7T ]
o P T Y 7 -
B e v e . e e e s [N .
b o e e e P 1 —
6 /5
*av Y T Y ./ ol T -
- F e [ -
- [ e e s p
< ....../. e e e -
ST .
- . . . e e e SR N -
- . . . c v e . [ -
b . e 4 Y - S -
.4.- P e e . e e . v e e - -
b . « v e « . e . .
- oo s e e . S T R -
3T A B T— p
- P F P Y I <
- Y O I B -
d - . L T DT * ¢ 2+ e {4 -
27T ]
L. PR T [ U S, -
L. s e PPN P P -
b= - e v e v e « 1 e a e e e | -{
=
S ]
b [N PP 1 o S 4
. M P I x
- - e e . PR [ B
0T .. . 4 . . .. . . -
- « . s
-3 4:: [ S . . -
5 [N u
ul
ed L N -
- "
- .
-2 ,
L X T N . 'y
ad l' -
N - - - = e .+ e « 4 & & & = - T -
b - o e . o e a . P T e PR P L Y T
Lt 2 | | N S | S N § WU SRR N SN SO TR B a—t | I Y SN BN N BN T S S S . | S S S | i I S S 1 I |
-— — T
15 “10 - 0 9 10 15 20 25 30 35 40

)

ANGLE OF ATTACK. ALPHA. DEGREES

FIG 3 EFFECT 3 ELEVON DEFLECTION ON N52  RCS JET INTERACTION, BETA =
‘(AJMACH = 10.33 PAGE 29



PITCHING MBMENT COEFFICIENT, CLM

CONFIGURATION DESCRIPTION " ELEVON  PCRCS Q-SIM BOFLAP REFERENCE INFORMATION

YMBOL
OA-85 CFHTID] MOOEL 32-0 QINS2 PITCH LP ~20.000 158.000 20.000 Q00 SREF 2690.0000 SQL.FT,
DA-BS CFHTID] MODEL 32-0 DINS2 PITCH P .000 158.000 20.030 .000 LREF 474.8100 IN,
DA-B83 CFHTIQ1 MODEL 32-0 01 NSI RCS OFF ~20,000 .000 L0320 000 BREF 8935.6800  IN.

DA-85 CFHTJO1 MOCEL 32-0 0Ot NS2 RCS OFF .000 .000 000 000  XMRP 1076.6700 IN. X0
YMRP 00 IN., YO

.00
ZMRP 375.0000 IN. Z0
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(BGDY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS lG-SlH BOFLAP REFERENCE INFORMATICON

.
ZQI06N } 0A-8S CFHT!C, MODEL 32-0 QINSZ PETCH P «20.000 158.000 20.000 000 SREF 2690.0000 SO.FT,
ZQIOTN) OA-85 CFHTIOI MODEL 32-0 OINS2 PITCH. UP - 000 158,000 20,000 L0000  LREF 474 .8100 IN.
ZQ102F } OA-85 CFRTI0! MODEL 32-0 01 NSt RCS OFF  -20.000 000 .000 .000 BREF 935.6800  IN,
ZQIQ3F ) OA-85 CFHTIO] MIDEL 32-C 0] N32 RCS OFF 000 .000 .00 000  XMRP 1076.87C0 IN. XO
YMRP 0000 IN, YC
ZMRP 37,0000  IN, 20
SCALE 0100 IN
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(BODY AXIS)

YAWING MOMENT COEFFICIENT. CYN

T SYMBOL CONFIGURATION DESCRIPTION ELEVON  PCRCS G-SIM BOF
OGN ) OA-85 CFHYI0! MODEL 32-0 Ot PITEH UP -20.000 1S8.000 20.000
) OA-BS CFHT!IOl MCOEL 32-0 Ol PITCH P .000 138.000 20.000
) OA-85 CFHTIO! MOOEL 32-0 RCS OFF -20.000 .000 .000
) DA-83 CFHTIOI MOCEL 32-0 .C00 000 000

44

2
a

REFERENCE INFORMATION

SREF 2690.0000
LREF 474.8100
BREF 936.6800
XMRP 1076.6700

YMRP

.0C00

ZMRP 375.0200
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e

DATA SET SYMBDX.  CON IGURATION DESCRIPTION | BDFLAP  PCRCS ELEVON Q-SIM REFERENCE INFORMATICN

(CH2014) OALQS CFRTIOS MOCEL 32-0 (0INS2 PITCH P ~14.250 446.000 .00D 7.000 SREF - 2890.0000 SQ.FT.
( CH2026 ) CAI1QS CFRTIOS MZDEL 32-0 (O)INS2 PITCH P .000 446.000 000 7.000 LRLF 474.8100 IN,

' AMPLIFICATION FACTOR ON CN DUE TO UP FIRING JET. KNU

{LrM2012) CAIOS CFHTICS MOCEL 32-0 (DINS2 PITCH P 13.730 446.000 .0oo 7.000 BREF 935 .6800 IN,
XMiP 1076.6700 IN. XO
YMRP 0000 IN, YD
ZMRP 375.0000 IN, 20 .
SCALE 0100
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AMPLIFICATION FACTOR ON CLM DUE 70 UP FIRING JET, KLMU

Il

DATA SET SYMBOL CONF IGURATION DESCRIPTION B0FLAP  PCRCS ELEVON 0Q-SIM REFERENCE INFORMATION

(CH2014 ) OA10S CFHTI09 MODEL 32-0 (BINS2 PITCH LP ~14.250 448.000 .000 7.000 SREF 2690.0000 SO.FT,
( LH2026 ) OAIOS CFHTIOS MODEL 22-0 [(0INS2 PI1TCH P 000 446.000 .000 7.000 LREF 474.8100 IN,
(CH2012) OA105 CFHTIO9 MDOEL 32-0 [0INS2 PITCH P 13.75C 445.000 000 7.000 BREF 936,5800 IN.
XMiRP 1076.6700 IN, XOQ
YMRP .0000 IN. YO
ZMRP 375.0000 IN. 20
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AMPLIFICATION FACTOR OGN CBL DUE TO UP FIRING JET. KBLU

)

" ELEVON

FIG 6

CAIMACH

EFFECT OF BOFLAP DEFLECTION ON NS2

10.33

RCS JET INTERACTION, BETA

PAGE

DATA SET SYMBDX. CON [GURATION DESCRIPTION BOFLAP  PCRCS G-SiM REFERENCE INFORMATION
(CH2014) DA10S CFHTIOG MODEL 32-0 (DINS2 PITCH UP -14.250 446.000 .000 7.000 SREF 2690.,0000 SQ.FT.
{ CH2026 ) OAIQS CrHTIDD MCCElL 32-0 (OINS2 PITCH UP .CO0 446.000 000 7.000 LREF 474 .8100 IN.
[ EH2012) OA10S5 CFHTIOS MODEL 32-0 {QINS2 PITCH UP 13.730 446.000 000 7.000 BREF 936.680 IN.
) ' XMiRP 1076.6700 IN. XO
YMRP .00 IN. YO
ZMRP 375.00CC IN. 28
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DATA SET SyMBly

:

{CH2014)
(CH2026 )
[CH2012)

CONFIGURATION DESCRIPTION

GAI0S CFHTIOS MODEL 32-0 (0INS2
DALIDS CFHTIO9 MODEL 32-0 [QINS2
OA'DS CFHTID9 MODEL 32-0 (OINS2

PITCH P
PITCH P
PITCH P

BOFLAP  PCRCS
~-14.250 446.000

6.000

000 446.
13.720 446.000

ELEVON 0

.000
.Co0
Nesa

7.000
7.000
7.000

-SIM
SREF
LREF
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XMRP
YMRP
IMRP

SCALE

REFERENCE INFORMATION
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CROSS CGUPLING FACTOR ON CYN DUE TO UP FIRING JET. KYN.LU

TOURATION DESCRIPTION

OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL CON PCRCS  ELEVON D-SIM REFERENCE INFORMATION
(CH2014 ) _ BAIOS CF-Ti09 MODEL 32-0 (OINS2 446,000 SREF 2690.0000 SG.FT.
{ CHZ026 } GAI0S CEMTIO® MODEL 32-0 (OINS2 448,000 LREF 474.8100 IN.
(CH2012) OAIGS CFRTIOS MOCEL 32-0 [OINS2 446.000 BREF 935.6800  IN.
XMRP 1076.6700 IN. XQ
YMRP 0000 IN, YO
ZMRP 375.0000 IN, 70
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i

INCREMENTAL NORMAL FORCE COGEFFICIENT. DCN

FIG 6
(AJMACH
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15
ALPHA,

EFFECT OF BDFLAP DEFLECTION ON N32
10.33
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30

335

DATA SET SYMBIX. CONFIGURATION DESCRIPTION BOFLAP  PLRCS ELEVDN G-SIM REFERENCE [INFORMAT[ON
(CH2014 ) OAIO0S CFHTI0 MOOEL 32-0 [QINS2 - PITCH P -14.250 4456.C00 000 7.000 SREF 2690.0000 SQ.FT,
(CH2026 ) CAIQS CFHTIOS MODEL 32-0 (0INS2 PITCH LP 000 446,000 .000 7.000 LREF 474.8100 IN.
(CHZ2012) CA10S CFHT109 MODEL 32-0 (O)NS2 PITCH UP 13,750 446.000 .00 7.000 BREF 935,630 iN,
XMRP 1076 .6720 IN. X0
' YMRP .ccco IN. YO
ZMRP 375.C000 IN. 20
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INCREMENTAL PITCHING MOMENT C(BEFFICIENT. DCLM

DATA SET SYMEOL
{CH2014)

CONFIGLRATION DESCRIPTION
OAIQS CFAHTIOS MODEL 32-0 (DINS2

PITCH P

BOFLAP  PCRCS
~14.250 446.000

ELEVON
.000

C-SiM
000 SREF

7

REFERENCE INFORMATION
2580.0000 SQ.FT,

{CH2026 ) @ OAIDS CFHTIOS MODEL 32-0 (OINS2 PITCH P .000 446.000 .000 7.000 LREF 474 .81C0 IN.,
(CH2012) OAIQS CFHTIOS MODEL 32-0 (OINS2 PITCH wP 13.750 446.000 .000 7.000 BREF 936.8820 IN.
: XMRP 1076.6700 IN, X3
YMRP .0000 IN. YO
ZMRP 375.0000 IN. Z0
SCALE .0l0C
028 TTTT T I T T T[T TN T T T TTTIIT T
CZ...<K£}é* . . 3
022 T [j\\ i
020 T . <\&\-.§ \. . ]
.018 T ; \\\ ]
016 1 : }\\& :
a1a & BACEERE BN : 1
Ula T : \\“‘, ~ P
012 \\ ; :
.01 [ N \\_ 4
008 T . \\ .
]
-006 iy
C If“&tif - : ]
.004 T \k\ /> ]
RO TEEE Mt‘iv@h/i//g :
-.002 T/ . . NPSPESS B '\N*<é;;><“‘E§’4," s R
NS IR IR IR B e (IR ]
| 1 1 i 1 S e A A 1 L 1 1 1 i 1 A i A 'l i : ; : . ; . L ; J. ; ; ] I I _1 i i d ;-J
-3

U“"

-.004 5~y

FIG 6

CAIMACH 10.33

0 1
ALPHA,

S 1
ANGLE OF ATTACK,

g

EFFECT OF BDFLAP OEFLECTION ON N32

20

—725

DEGREES

RCS JET INTERACTIUN. BETA =

30 35

0

PAGE 39



INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL

DAYA SEY SYMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON Q-SIM REFERENCE INFORMATION

{CH2014 )} OAIDS CAHTIOD MODEL 32-D (QINS2 PITCH LP -14.250 446.000 000 7.000 SREF 2690.,0000 SQ.FT.
{CH2026 ) OAIDS CFHTIOS MODEL 32-0 (OINS2 PITCH WP 000 446.000 .000 7.000 LREF 474.8100 IN.
(CH2012) DAIDS CFHTIOO MOOEL 32-0 (OINS2 PITCH P 13.750 446.000 .000 7.000 BREF 936.6800 IN.

XMRP 1076 .6700 IN, XO

YMRP Neaesl IN. YO

ZMRP 375.0C00 IN, 20
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INUREMENTAL YAWING MOMENT COEFFICIENT., DCYN

)

DATA SET SYMBOL  CONF IGURATION DESCRIPTION . BOFLAP  PCRCS ELEVON 0-SIM REFERENCE INFORMATION

(CH2014) OA10S CF-Ti03 MODEL 32-0 (DINS2 . PIICH P ~14.250 446.000 .000 7.000 SREF 2690.0000 SG.FT,
(CH2026 } OALOS CrmTi09 MODEL 32-0 (OINS2 PITCH UP 000 446.000 .000 7.000 LREF 474.8100  IN.

(CH2012} OA10S CFHTIO0S MODEL 32-0 (0INS2 PITCH WP 13.750 446.000 .000 7.000 BREF 935.6800 N.
XMRP 1076.6700Q N. XC

YMRP L0000
ZMRP 375.0000 . 20
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FIG 6  EFFECT OF BDFLAP DEFLECTION ON N32  RCS JET INTERACTION, BETA = 0

CAJMACH = 10.33 | ~ PAGE 41




CN

NORMAL. FGRCE COEFFICIENT,

OATA SET SYMBOL,  CONFIGURATION DESCRIPTION ] . BOFLAP  PCRCS ELEVON (Q-SIM REFERENCE INFORMATION

{ ZH214N) OA105 CFHTIOS MODEL 22-0 (DINS2 PITCH P -14.250 446.000 000 7.000 SREF 2680.0000 SQ.FT,
( ZH226N) CAIQS CFHTI09 MODEL 32-0 (0)NS2 PITCH LP .000 446.000 .000 7.00C LREF - 474.Bi00  IN. -
(ZHZ2I2N) GA105 CFHTI09 MODEL 32-0 (DINS2 PITCH UP 13.750 446.000 .000 7.000 BREF 936.6800  IN.
( ZH202F ) QA0S CFHTIDA MODEL 32 O(0) NNS2 RCS OFF -14,250 .000 .000 000 XMRP 1076.6700 IN.
(ZH20¥F ) DALQS CFHTIO3 MOOEL 32 G(0) NNSI RCS OFF .C00 .C0o0 .000 .000  YMRP L0000 IN.
(ZH201F) 0N CAIOS CFHTIOS MOOEL 32 Q0] NS| RCS OFF 13.750 .0Co .000 GO0 ZMRP 375.0000 N,
SCALE 0100
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PITCHING MOMENT COEFFICIENT. CLM

)

DATA SET SYMBDL,

( ZH2]4N)
( ZH226N )
(ZHZ12N)
( ZH202F )
{ ZH203 }

(ZH201F ) Y

CONFIGLRATION DESCRIPTION
OAI0S CreTiDs MODEL
CAIDS CFHTIDS MODEL
DA10S CFHT 09 MODEL
OA1QS CFHTIDS MODEL
OAIDS CFHTINS MODEL
OAI0S CFHTLIOS MODEL

P

32-0 (DINS2
32-0 (QINS2
32-0 (OINS2
32 O(0) NNS2
32 B(0} NN3)
32 BLO} N3t

BOFLAP  PCRCS

-14.250 446.000
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000
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Q-sSin

REFERENCE

SREF
LREF
8REF
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(BADY AXIS)
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ROLLING MOMENT COEFFICIENT,

FIG 6
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h
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it

10.33

ALPHA, DEGREES

DATA SET SYMBOL CONF IGULRATION ESCRIPTIM BOFLAP PCRCS ELEVON 0Q-SiIM REFERENCE INFORMATION
( ZH214N ) CALOS CFHRTIOS MODEL 32-0 (QIND2 PITCH P -14.250 446,000 000 7.000 SREF 26390, 0000 SG.FT,
{ ZH22E6N) OALI0S CFHTIOS MOCEL 32-0 (0INS2 PITCH UP 000 446.000 Nevn) 7.0C0 LREF 474 .8:00 IN.
[ ZHZ21 2N OALIDS CFHTIONS MODEL 32-0 (DIND2 PITCH P 12.750 446.000 000 7.000 BRLCF 336 .6800 IN.
( ZHZ202F ) OAI0S CFRTIOS MODEL 32 Q(0)} NNS2 RCS OFF -14.2%0 000 .Cco Re! XMIRP 1076.67C0 IN, XO
{ 2H203F ) OAIO0S CFHTIOQ MODEL 32 010} NNSI RCS OFF 000 He's-s) .0C0 000 Y MR _QC00 M. YO
{ ZH201F } D CALOS CFRTIOS MODEL 32 OI0Q) NSI RCS OFF 13.720 000 .0C0 000 ZMRP 375 .0200 IN. 20
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(BODY AXIS)

YN
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1

YAWING MOMENT COEFFICIENT., ¢

REFERENCE INFORMAT ION

"'.002.{

FIG ©
(AIMACH

S
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EFFECT OF BDFLAP DEFLECTION ON N52

10.33

DATA SET SYMBOL  CONCLRATION DESCRIPTION BOFLAP  PCRCS ELEVON (0O-SIM
{ ZHZ14N) CAIQS C7=v 102 MODEL 32-0 (O)INS2 PITCH P ~-14.250 446.000 .000 7.000 SREF 2690.0000 SG.FT,
{ ZH22EN ) OAIOS L. ~T105 MOCEL 32-0 (BIN32 PITCH WP L0000 446,000 .000 7.000 LREF 474 .2100 IN,
[ ZH212N) OAI0S CPHT108 MODEL 32-0 (OIN32 PITCH P 13,750 446,000 .00C 7.000 BREF 935 .8800 IN.
{ ZH202F ) OA10S CFHTIOS MODEL 32 0(0) NNS2 RCS OFF ~-14,250 .0C0 ,000 000 XMRP 1076.6700 IN. XOQ
{ ZH203F } OA10S CFHTIOS MODEL 32 000) NNSI RCS OFF .000 000 .000 .000  YMRP .0000 IN. YC
{ZH201F ) Y OAIQS CFHTIO9 MODEL 32 0(0) NSI RCS COFF 13,750 Ress) .0Co .000  2ZMRP 375.0000 IN. 20
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AMPLIFICATION FACTOR ON CN DUE TO UP FIRING JET, KNU

DATA SET SYMBOL  CONFIGURATION DESCRIPTION : BOFLAP  PCRCS ELEVON 0Q-SiM REFERENCE INFORMATION

(CH2013) OAIOS CFHTIO9 MODEL 32-0 (O)INS2 PITCH P -14.,250 158.000 000 20.000 SREF 2690,0000 SO.FT.
(CQI0O7} DA-85 CFHTIO! MDOEL 32-0 OINS2 PITCH (P .000 158,000 000 20.000 LREF 474.,8100 IN.
(CH2011) OALOS CFHTI09 MODEL 32-0 (QINS2 PITCH LP 13.750 1%8.C00 000 20.000 BREF 936.6800 IN.
XMRP 1076.6700 IN. XO
YMRP .0000 IN. YO
ZMRP 375.0000 IN. Z0
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TO UP FIRING JET., KLMU

AMPLIFICATIGN FACTGR ON CLM DU

DATA SET SYMBDL  CONFICLRATION mSCRIPT!CN' BOFLAP  PCRCS ELEYON 0O-SiM REFERENCE INFORMATION
{(CH2013) OAIOS CAWTIDS MODEL 32-0 (0)INS2 PITCH LP -14.250 158.000 000 20.000 SREF 2690.0000 SQ.FT,
(Calo07) 0A-85 CFRTIOI MODEL 32-0 OINS2 PITCH UP z.ggg :'Sjg% ‘ .8008 38888 : LB_SEF—E ggﬁ.gégg %:
- ' - . - . LY .
(CH2011) CAI0S CFHTIOS MODEL 32-0 (0INS2 PITCH UP ! 1A 1058 €708 IN. xo
YMRP L0000 IN. YO
ZMRP 375,000C IN, ZO
SCALE .0100
1 6 T L] L4 1 L] T T A L] T T T 1 T T ¥ Li 1 T L 1 ¥ Al T T 1 T 1 1 ‘l T 1 H L R Al L T T T 1 T T i
. -t
i.4
RN A : \\‘\x;; A AN ]
b . . . e e e e e - . J\ « PO p . .o !: P .
1.0 NS | = d
.8 1 _
.6 _
L ]
4 7 ]
.2 _
b 4
.0 _
-2 1 2
-.4 ;
- & -;: i i L L L L Il L L L A y l 1 1 F: : ; ; i L i L L L L 4 1 y 1 L L 4 ri 1 : : 1 1 1 1 L .d ]
=15 -10 -9 10 15 20 25 30 35 40

FIG

(AIMACH

b

EFFECT GF BOFLAP DEFLECTION ON N32

10.33

ANGLE OF ATTACK. ALPHA., DEGREES :

PAGE

RCS JET INTERACTION, BETA = 0

47



AMPLIFICATION FACTOGR ON CBL DUE TO UP FIRING JET. KBLU

DATA SET SYMBOL

{£H2013) @
(COI007)
{CH2011)

CONF IGURATION DESCRIPTION
OAI0S CFHTIOS MODEL 32-0 (OINS2
CA-85 CFHTI0]1 MODEL 32-0 OINS2 PITCH P
OAIQS CFHTI09 MODEL 32-0 (QINS2

BOFLAP PCRCS ELEVON
-14.250 158.000 .000
.000 158.000 000
13.750 158.000 .0C0

PITCH P
PITEH P

D-SiM REFERENCE
20.000 SREF  2693.00C0
20.000 LREFS 474.8100
20.000 BRLF 936.6800
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON O-SIM REFERENCE INFORMATION
(Cr2013) OAI0S CF=T103 MODEL 32-0 (OINS2 PITCH P ~14.230 158.000 .000 20.000 SREF 2620.0000 SQ.FT.
(COIC07) CA-85 CFHTIO! MODEL 32-0 OINS2 PITCH P 000 158,000 000 20.000 LREF 474.8108 N,

(CH2C1) DAIOS CFHTICS MOOEL 32-0 (OINS2 PITCH P 13,730 158.000 .000 20.000 B8REF 235.6800 IN.
XMRP t076.6700 IN. XQ

YMRP 0000 IN. YO
ZMRP 375.0000 IN. 20
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DATA SET SYMBOL.  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON Q-SIM REFERENCE INFORMATION

(CH20{3} OAIDS CAFHTID9 MODEL 22-0 {QINS2 PITCH UP -14,250 158.000 000 20.000 SREF 2690.0000 SQ.FT.
(COI007) OA-85 CFHTIO] MODEL 32-0 QIN32 PITCH LP .0C0 158.000 000 20.000  LREF 474.8100 IN.
(CH2011) OA10S CFHTIOD MODEL 32-C (OIN32 PITCH LP 13,750 158.000 .0CC  20.000 BREF 936.6820 IN,

XMRP 1076.670C IN, X0
YMRP .0CCO IN. YO
ZMRP 375.00C0 IN, 20
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COEFFICIENTY., DCN

INCREMENTAL NORMAL FORCE

)

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON Q-SIM REFERENCE INFORMATION

(CH2013) OA10S CFHTIOS MOOEL 52-0 (0INS2 PITCH LP -14.2350 158,000 000 20.000 SREF 2620.0C00 STLFT.,
(CGI007) OA-8S CFHTIOL MCDEL 32-0 DINS2 PITCH P .000 138.000 000 20.000 LREF 474.8100 IN
(CH2011 ) CAIOS CFHTICS MODEL 32-0 (OINS2 PITCH LP 13.750 158.000 000 20,000 BREF 936.6820 IN,
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ZMRP 375.0CC0 IN, 20
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INCREMENTAL PITCHING M@GMENT COEFFICIENT. DCLLM

DATA SET SYMBOL  CONFIGURATION n&:stmpnm BOFLAP PCRCS ELEVON 0Q-SIM REFERENCE INFORMATION

(CH2013) OAIO0S CFHTIO9 MODEL 32-0 (OINS2 PITCH WP ~14.250 1 . 20.000 SREF 2590,0000 SQ.FT.
(CQI007) 0A-85 CFHTI0] MODEL 32-0 OINS2 PITCH P .00 158.000 .000 20.000 LREF 474 .,8100 IN.
(CH2011) CAI0S CFHTI02 MODEL 32-0 (DINS2 PITCH LP 13.7320 158.000 000 7 20.000 BREF Q36.6800  IN.
‘ . XMiP 1076.6700 IN. XC
YMRP Q000 IN. YO
ZMRe 375.0000 IN. ZO
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INCREMENTAL. ROLLING MOMENT COEFFICIENT, DCBL

DATA SET SYMOOL

{CH2013) @

(CQ10Q7)
(CH2011)

OA-85 CF=T (0

CONF LT TATION DESCRIPTION
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP PCRCS ELEVON Q-SIM REFERENCE [NFORMATION

[CH2013) BAI0S CFHTIDS MOCEL 32-0 {OINS2 PITCH P -14.250 158.000 000 20.000 SREF 2590.0000 SO.FT.
(CQ1007) OA-83 CFHTIO] MODEL 32-0 QINS2 PITCH UP 000 158.0C0 Q00 20,000 LREF 474 .8100 IN.
(CH201 1) OA1QS CFHTIDD MOBEL 32-0 {DINS2 PITCH P 13,730 1S8.000 CoC 20.030  BREF 936.6800 IN.
XMRRP 1076.6700 IN, X2
IN. YO
IN. 20

YMRP L0200
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CN

NGRMAL FORCE COEFFICIENT,

DATA SET SYMBOL CONFIGLRATION DESCRIPTION BOFLAP  PCRCS ELEVON Q-SiM REFERENCE INFORMATION

[ ZH213N) OAI0S CFHTIOS MODEL 32-0 (O)INS2 PITCH P -14.250 158.000 000 20,000 SREF 2690.0000 FYL

(ZQ[O7N) OA-85 CFRTI0! MODEL 32-0 OINS2 PITCH P .000 158.000 000 20.000 LREF 474.8100 i

{ZH2EINY DAIDS CFHTIGI MODEL 32-0 [OINSZ PITCH ULP 13.730 158.000 .000 20.000 BREF 9356.6800 !
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PITCHING MOMENT COEFFICIENT. CLM

,"

CONF IGURAT ION DESCRIPTION BOFLAP  PCRCS ELEVON G-SIM REFERENCE INFORMATION

"DATA SET SYMBOL
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ROLLING MOMENT COEFFICIENT, CBL
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(BODY AXIS)

YAWING MOMENT COEFFICIENT. CYN

I

DATA SET SYMBOL  CONFIGLRATION DESCRIPTION BOFLAP  PCRCS ELEVON Q-SIM REFERENCE INFORMATION
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AMPLIFICATION FACTOR ON CN DUE TO UP FIRING JET. KNU

CONFIGL™

FIG 6
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AMPLIFICATION FACTOR ON CLM DUE TO UP FIRING JET, KLMU

DATA SET SYMEL.  CONF IGURATION DESCRIPTION BOFLAP PCRCS  ELEVON 0-SIM REFERENCE [NFORMAT ION
(cHze10) (O CGAIOS CFHTIO3 MODEL 32-0 (DINS2 PITCH UP 13,750 62.000 ,D00  S0.000 SREF 2630.0000 SO.FT.
_ LREF 474.8!00 IN.

BREF 935.6800  IN.
XMRP 1O76.6700  IN. X0
YMRP L0000 .
ZMRP 375.0000 IN. Z0
SCALE 0100 :

16 T T 77 T T7 T T T T 17T T T T T T T T T Ty TTT7 L S e T
.

PR P PO L s
I EO SN e . . . e e PR . [
1.2
e o e PRSP e e EE S IR e e Lo e e e A
o e e s e P P [N s ...A/C..‘. foe . - o
1.0
o 4 . [ . e - . P e e e A
[ . . P PO
. . . P - . .
. . . .

.8

ar :
21 f
o _
e f

S (T R S R T Vs R - s R VRS CE G
| ANGLE OF ATTACK, ALPHA, DEGREES
FIG 6 EFFECT OF BDFLAP DEFLECTION ON N32  RCS JET INTERACTION, BETA = 0

(AIMACH = 10.33 PAGE 60




AMPLIFICATION FACTOR ON CBL DUE TG UP FIRING JET, KBLU

DATA SET SyMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON GQ-SIM REFERENCE INFORMATION
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CROSS COUPLING FACTOR ON CLM DUE TG UP FIRING JET., KM.BLU

DATA SET SYMBOL
(CH010)

O

CONFIGURATION DESCRIPTION
OA1Q05 CFHTIOS MOOEL 32-0 (QINS2

PITCH P
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CROSS COUPLING FACTOR ON CYN DUE TG UP FIRING JET. KYN,LU

DATA SET SYMBOL  CONFIGLRATION DESCRIPTION BOFLAP PCRCS ELEVON (O-SiM REFERENCE INFORMATION
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INCREMENTAL NORMAL FORCE COEFFICIENT. DCN

DATA SET SYMBOL  CONFIGURATION DESCRIPY [N

BOFLAP  PCRCS
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INCREMENTAL PITCHING MOMENT COEFFICIENT, DCLM

)

DATA SET SYMBOL  CONFIC_RATION DESCRIPTION
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INCREMENTAL ROLLING MOMENT COEFFICIENT. DCBL

DATA SET SYMBOL

tcHz010) O
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(BODY AXIS})

YAWING MOMENT COEFFICIENT., CYN

1
I

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS Q-SIM BOFLAP REFERENCE TNFORMATION

[ ZH229N) OA10S CFHTIO9 MOOEL 32-0 (DIN4AONS2  ROLL ~20.000 445.000 7.000 .000 SREF 2680.0000 SO.FT.
( ZH222N) OAI0S CPHTIO9 MODEL 32-0 (DINASNS2 ROLL .000 445,000 7.000 000  LREF 474 .8100 IN.
[ ZH206F ) 0A1DS CFHTIDS MOCEL 32 O(0) NNS2 RCS OFF -20.000 .CO0 .C00 .000 BREF 936 .,6800 IN.
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SEY SYMBIL.  CON IGLRATIOW DESCRIPTION ELEVON PCRCS 0-SiM BOFLAP REFERENCE TNFORMATION
)

eas DA-B8S CFwT 101 MOCIL 32-0 OINANSZ ROLL ~-20.000 158.000 20.000 000 SREF 2690.0000 SO.FT.
DO8§ 0A-83 CrrT101 MODEL 32-0 OIN4ASNS2 . ROLL 000 158.000 20.000 000 LREF 474.8100 [N
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CROSS COUPLING FACTOGR ON CLM DUE TO UP AND DOWN FIRING JETS. KM.BL2
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DATA SEY SYMBOL  CON IGURATION DESCRIPTION ELEVON PCRCS  G-SIM  BOFLAP REFERENCE INFORMATION
1COIOOS ) DA-B8S CFHTIO! MODEL 32-0 OINASNS2  ROLL -20.000 158.000 20.000 .000 SREF  2690.0000 SC.FT

{CQ1008) DA-85 CFHT101 MADEL 32-D OIN4SNS2  ROLL L00C 1S8.000 20.000 .000 LREF 474.8:100 IN,

(COI002) OA-BS CFHTIOl MCOEL 32-0 DIN4SNS2  ROLL 15.000 158.000 20.000 000 BREF 936.£800 N,
' XMRP 1076.6700 IN. XO
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DATA SET SYMBROL CONF IGLRATION DESCRIPTION ELEVON PCRCS o-SIM BOFLAP REFERENCE INFORMATION
[CAINes) PA-8S CreTI10) MODEL 32-0 OINASNS2 ROLL =20.000 158.000 20.000 000 SREF 2690.0000 SG.FT.
(CQIO08 ) OA-85 CF=TID! MODEL 32-0 DIN4SNS2 ROLL 000 158,000 20,000 000 LREF 474 .8100 IN.
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INCREMENTAL ROLLING MOMENT COEFFICIENT, OCBL

[

BATA SEY SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS g-SiM BOFLAP REFERENCE [INFORMATION
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INCREMENTAL PITCHING MOMENT COEFFICIENT. DCLM
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INCREMENTAL YAWING MOMENT COEFFICIENT, DCYN

REFERENCE INFORMATION

DATA SET SYMBOL. - CONFIGURATION DESCRIPTION ELEVON PCRCS B-SIM BOFLAP
(CQI005) OA-85 CFHTIO) MODEL 32-0 DINAONS2 ROLL ~20.000 158.000 20.000 000 SREF 2690.0000 SQ.FT.
(CQl008) OA-85 CFHT IOl MODEL 32-0 OIN4ASNS2 ROLL 000 158.000 20.000 000 LREF 474 .,8100 IN.
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PITCHING MOMENT COEFFICIENT. CLM

SYMBOL CONFIGURATION DESCRIPTION ELEVON PCRCS Qg-SIM BOFLAP REFERENCE INFORMATION

DATA SET
{ ZOIOSN ) OA-85 CFHTI0! MODEL 32-0 OINASNS2 ROLL ~20.000 158.000 20.000 .000 SREF 2680.0000  SO.FT,
{20108N) DA-85 CFHT{0D] MODEL 32-0 DIN4SNS2 ROLL .000 138.000 20.00C 000 LREF 474 .8100 N,
{ ZO1O2N) OA-85 CFHTIOl MODEL 32-0 OINASNS2  ROLL 15.000 158.000 20.000 000 BREF 936.6800  IN.
{ ZG102F ) CA-35 CFHT101 MOCEL 22-0 0! NSI RCS OFF -20.,000 000 000 000  XMRP 1076 .6700 IN, X0
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DATA SET SYMOOL CON i LTATION DESCRIPTION
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Il

DATA SET SYMBOL  CONFIGURATION DESCRIPTION AILRON PCRCS O-SIM  BOFLAP  REFERENCE INFORMATION
O tH2032 ) OA10S CFHTIO2 MOCEL 32-0 [OINASNS2  ROLL -15.000 158.000  20.000 .000 SREF  2690.0000 SG.FT.
N (Cotoos ) OA-85 CFHTIO!I MODEL 32-0 OIN4SNS2  ROLL 158.000 20.000 000 LREF 474.8100  IN.

D (£H2031 } OAIOS CFHTI09 MODEL 32-0 (OINAOSNS2  ROLL {5.000 158.000 20.000 000 BREF 935.6800  IN.
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CROSS COUPLING FACTOGR ON CLM DUE TO UP AND DOWN FIRING JETS. KM,BL2

DATA SET SYMBOL  CONF {GURATION DESCRIPTION ’ AILRON  PCRCS g-SIM BOFLAP REFERENCE INFORMATION

(CH2032) OA10S Cr~T109 MODEL 32-0 (0]N49‘J52 ROLL ~15.000 158 000 20.000 000 SREF 2650.0000 SOQ.FT.
(CQloos) BA~8S CFHTIOL MOCEL 32-0 DIN4SNG2 ROLL 158,000 20.000 .000 LREF 474 .8100 IN.
(CH2031) OAI0S CFHTIOS MOCEL 32-0 (DIN4ASNSZ2 ROLL 15.000 158.000 20.000 000 BREF 836.6800 IN.

XMRP 1076.6700 IN., X0

’ YMRP .0000 IN, YO

Vi aiad 375.0000 IN, 20
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CROSS COUPLING FACTOR ON CYN DUE TG UP AND DOWN FIRING JETS. KYN,L2

EHI

DATA SET SYMBOL  CONFIGURATION DESCRIPTION AILRON  PCRCS G-S1IM BOFLAP REFERENCE INFDRMATION

(CH2032) DAI0S CFHTI09 MODEL 32-0 (OIN4SNS2  ROLL -15.000 158.000 20.000 .000 SREF  2690.0000 SB.FT.
(COI008} CA-85 CFHTIO! MODEL 32-0 DINASNS2  ROLL 1S8.000 20.000 .000 LREF 474.8100 IN.
(CH2031 } OAL0S CFHTIOS MOOEL 32-0 (OINASNS2  ROLL 15.000 {S8.000 20.000 .000  BREF 935.6800 IN,
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INCREMENTAL ROLLING MGMENT COEFFICIENT., DCBL

DATA SET SYHE0L

{CH2032) @
(CoI008)
[ CH2031t )

CONE 1 GLRA: (DN DESCRIPTION
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AILRGN

CA-BS CFuTi0l MDDEL 32-0 CIN4SGNS2 ROLL
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000
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REFERENCE INFORMATION
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INCREMENTAL PITZHING MOMENT COEFFICIENT., OCLM

DATA SET SYMBOL  CONFIGLRATION DESCRIPTION AILRON  PCRCS G-SIM BOFLAP REFERENCE INFORMATION

(CH2032) OALOS CFHTIDD MODEL 32-0 (OINASNS2  ROLL -15.000 158.000 20.000 .000 SREF 2690.0000 SO.FT,
(COI008) OA-BS CFHTIQ) MOOEL 32-0 QIN4ASNS2  ROLL 158.000 20.000 000  LREF 474.8100 IN,

(CH2031 } OAI0S CFHTIOS MOCEL 32-0 [OIN4SNS2  ROLL 15.000 158.000 20.000 .000 BREF 9235.6800 .
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

BATA SET SYyMBOL  CON .. CATIDN DESCRIPTION AILRON PCRCS G-5IM BOFLAP REFERENCE [INFORMATICON

(CH2032) OAICZ T 109 MOOEL 32-0 (DINASNSZ ROLL -15.000 158.000 20.000 000 SREF 2690.0000 SO.FT,
(cQloos) CA-BS CFnTi0] MODEL 32-0 OINASNGZ  ROLL S8.000 20.000 .0C0 LRLF 474.8100 [N,

158.
{CH2031 ) OAIOS CF+T1I02 MODEL 32-0 (DIN4SNS2  ROLL 15,000 158.000 20.000 .00C BREF 935.682¢C IN.
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(BOOY AXIS)

ROLLING MOMENT COEFFICIENT, €BL

I

DATA SET SYMBOL  £ONF IGURATION DESCRIPTION AILRON  PCRCS 0-SIM BOFLAP REFERENCE INFORMATION

{ ZH232N) DAIDS CFHTICS MODEL 32-0 (OQINAONS2 ROLL -15.000 ISB 000 20.000 000  SREF 2690.0000 SQ.FT,
(ZQI0BN} OA-83 CFHTI01 MOREL 32-0 QINASNS2  ROLL 58.000 20.000 000 LREF 474.8100 IN.
(ZH23IN) OA1QS CFHTIO9 MODEL 32-0 (DIN4ONS2 ROLL 15.000 158 g0g  20.000 000 BREF 936.6800 iN.
{ ZH20EF ) DAIOS CFHTIOS MODEL 32 O(0) NN4SNS2 RCS OFF ~15.000 .000 .000 000 XMRP 1076.6700 iIN. XD
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL.  CON IGURAT I DESCRIPTION AILRON  PCRCS g-siM BOFLAP REFERENCE INFORMATICN

{ ZH232N ) CAICS Cr-T10° MODEL J2-0 (DINASNS2 ROLL -15.000 158.000 20.000 .000 SREF 2690.0000 SQ.FT,
OA-83 CFHTIC: MCOEL 32-0 DIN4SNS2  ROLL 158.000 20.000 000 LREF 474.8100 IN.
OAIQS CFHTIOS MODEL 32-0 [OIN4SNS2  ROLL 15.000 158 Q00 20.000 .000 BRLF ©36.6800 IN.
BA1QS CFRTIOZ MODEL 32 O(0) NNAONS2 RCS OFF ~13.000 .000 .000 000 XMRP 1076.6700 IN. XO
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; : SCALE .0100

T LIRS M S §

58 s ST R ALAMAL AL AN ARAR ERADADEL NLARELEES SDELELEDES SLESA L AN S EREA RIS BN A
.000 T — — :
S0 e :
-.010 //e\/\ :
y : 76;5 TN - DN - A AV j
-.01S5 ; ;
/s ATING TN N
-.020 | g/ ::::-\:::.-:':: SRERANE Etes
. 't N A 3;£I A DA \ . ZI\\ .
-.025 1 :
et o *T%:::E,::: : ::\\;: ::‘}i" *
- . e YA .o .. -
~-.030 3
o N
B A L ESaa® EKULN IRERE RERM, EREE ER VAR At
' SN I SN EIII A I I II\IIZII]
- 040 g ::::\:::::
o5 P
. :::. - b4 . [T [ I e 04 . s e s s e e e ..‘.l...j
-.050Q. 5 ‘iio" - T S S R s R |- S s R

1.8
o

ANGLE OF ATTACK., ALPHA, DEGREES

FIG 8 EFFECT OF AILRUN DEFLECTION ON N49N52 RCS JET INTERACTION, BETA = 0
(AJMACH = 10.33 PAGE 97



(B00Y AXIS)

YAWING MOMENT COEFFICIENT, CYN

|

DATA SET SYMBOL  CONFIGURATION DESCRIPTION . ' AILRON PCRCS G-SiM BOFLAP REFERENCE INFORMATION

[ ZH2I2N ) OAI10S CFHTIDS MODEL 32-0 (OIN4SNS2 ROLL -15.000 1S8.000 20.000 000  SREF 2690.0000 SQ.FT.
CA-85 CFHTIO] MODEL 32-0 OINASNS2 ROLL 158.000 20.000 000 LREF 474.8100 N,
CA1O0S CFHTIDS MODEL 32-0 (OQINASNS2 - ROLL 1S.000 158.000 20.000 .000 BREF 9356.6800 IN.
OA10S CFHTIOS MODEL 32 Q(0) NN4SNS2 RCS OFF =-15.000 000 000 000 XMRP 1076.6700 IN. X0
0A-85 CFHTID] MODEL 32~C Q! N52 RCS OFF 000 000 .00 YMRP .0000 IN. YO
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AMPLIFICATION FACTOR OGN CBL DUE TO UP AND DOWN FIRING JETS. K8LU/D

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON 0Q-SIM REFERENCE INFORMATION
(CH2018) BAI0S CFHTIOS MODEL 32-0 (O)NMSNS2 ROLL -14.250 445.000 000 7.000 SREF 2690,0000 SG.FT,
[ CH2022) CAIOS CFHTICE MDDEL 32-D (BIN4ASNS2 ROLL 000 445.000 000 7.000 LREF 474 .,8100 IN,
{ CH2006 ) CA10S CFHTIOS MOCEL .32-0 (QOIN4SNSZ ROLL 13.730 446.000 000 7.000 BREF 936,6800 IN.
XMRP 1076 .6700 IN, X0
‘ YMRP .000Q IN, YO
ZMRP 375.0000 IN. Z0
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{CH2018)
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( CH2006 )

CROSS CUUPLING FACTOR ON CLM DUE TG UP AND DGWN FIRING JETS, KM,BL2

&

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION
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DATA SEY SYMBOL  CONFIT RATION DESCRIPTION BOFLAP  PCRCS  ELEVON  0-SIM REFERENCE INFORMATION
(CH2018 ) CAIOS ( ATIOS MODEL 32-0 (QINASNS2  ROLL -14.250 4456.000 .000  7.000 SREF  2690.0000 SO.FT.
( CH2022 ) CAIQS CF7108 MODEL 32-0 (DINASNS2  ROLL .000 446.000 .000  7.000 LREF 474.8100 N,
( CH2006 ) OAICS CFHTIOS MCOEL 32-0 (D)N4SNS2  ROLL 13,750 446.000 .0C0  7.000 BREF 936.680C  IN.
XMRP 1076.6700 IN. X0
YMRP 0000 IN. YO
ZMRP 375.00C0 IN. Z0
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DCBL

m

DATA SEY SYMBOL  CONF IGURATIDN DESCRIPTION BOFLAP  PCRCS ELEVON O-SIM REFERENCE [INFORMATION

(CH2018) CAICS CFHMTIOY MODEL 32-0 (DINAINS2  ROLL -14.250 446,000 000 7.000 SREF 2690.0000 SQ.FT.
(CH2022 ) OAI10S CFHMTIO3 MODEL 32-0 [QIN4SNS2  ROLL .000 445.000 .000 7.000 LREF 474 .8100 IN.

- . 000 7.000 BREF 935.6800 IN.
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INCREMENTAL PITCHING MOMENT COEFFICIENT. DCLM

DATA SET SYMBOL  CONFICURATION DESCRIPTION. BOFLAP  PCRCS ELEVON (Q-SIM REFERENCE INFORMATION

{CH2018) DA10S CF-" 109 MODEL 32-0 (DINAGNSZ  ROLL -14.,250 446.000 000 7.000 SREF 2690.0000 SQ.FT,
(CH2022 1} CAI0S Cr~7 103 MOCEL 32-0 [OIN4SNS2 ROLL 000 446.000 .0oQ 7.000 LREF 474.8100 IN,
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DATA SET SYMBOL
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DATA SET SYMBOL  CONF IGURATION DESCRIPTION BOFLAP PCRCS ELEVON G-SIM REFERENCE INFORMATION
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON (-SIM REFERENCE INFORMATION
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DATA SET SYMBOL  [ONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON G-SIM 'REFERENCE INFORMATION

(CH2017) CAIDS CFHTIOS MODEL 32-0 (DINASNS2 ROLL -14,250 158.000 000 20.000 SREF 2620.0000 SQ.FT,
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PITCHING MOMENT COEFFICIENT, CLM-
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CYN

YAWING MOMENT COEFFICIENT, |

DATA SET SyrBoL
{ ZH223N)

(BODY AXIS)

CONF IGURAT ION DESCRIPTION

CAIDS CFHTI09 MODEL 32-0 (OIN4INS2  ROLL
CALQS CFHTI0Z MODEL 32 UI0) NNASNS2 RCS OFF

RUDDER  PCRCS
445,000 55.000
.000

000
000

SPOBRK  O-SIM
7.000 SREF

2690.,0000

REFERENCE INFORMATION
SQ.

FT,

FIG 11
CAIMACH

SIDESLIP ANGLE,

EFFECT OF SIDESLIP ANGLE
= 10.33

BETA,

DEGREES

4 ZH204F ) 8 55.000 000 LREF 474.8100 IN.
BREF 936.6800 IN,
XMRP 1076 .6700 IN. XO
yMRP .000C IN. YO
ZVRP 375.00C0 IN. 20 |
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DATA SET SYMBOL  CONF JGURATION DESCRIPTION ELEVON  PCRCS G-SiM BOFLAP REFERENCE INFORMATION

[ CH2030 ) 8 BA1QS CFHTI02 MODEL 32-0 (OINSI YAW -20.000 504.000 7.000 .000 SREF 26%0.0000 sQlFT,
{CH202] ) OAIOS CFHTIDS MODEL 32-0 (QINS) YAV 000 S04.000 7.000 000 LREF 474.8100 IN.
BREF 935 .6800 IN.
XHMRP 1076.6720 IN. XC
YMRP 0G0 IN, YO
ZMRP 375.0000 IN. Z0
SCALE .010C
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CROSS COUPLING FACTOR ON CLM DUE TO SIDE FIRING JET. KM.YN

3

DATA SET SYMBX. CONFIGLRATION DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATION

{CH203Q ) B CALQS CFHTIOQ MODCL 32-0 [DINS| YAV -20.000 S04.000 7.000 .000 SREF 2680.0000 SQ.FT,
[CH2021) OALOS CFHTIOS MCDEL 32-0 [QINS) YAV 000 3504.00G 7.000 .000 léggg ggggégg IN,

XMRP 1076.6700
YMRP .0000
ZMRP 375.6000
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CROSS COUPLING FACTOR ON CBL DUE TO SIDE FIRING JET. KBL,YN

DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON PCRCS  QO-SIM BOFLAP REFERENCE [INFORMATION

{ CH2030) 8 DAIDS CFHTI09 MODEL 32-0 (O)INS! YAV -20.000 S04.000 7.000 .000 SREF 2690.0000 SO.FT,
{ CH2021 ) CAI0S CFHTI09 MODEL 32~0 (O)NSI YAV .000 S04.000 7.000 000 %F 474.8100 N,

l

. IN.

XMRP 1076.6700 IN, %O

: L0000 IN,
ZMRP 375.0000 IN. 20
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION : ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATION

({CH2030 } B DAIQS CFHTIOS MODCL 32-0 (OINS) YAY ~20.00C 504.000 7.000 000 SREF 2680.0000 SQ.FT,

(CH2021 ) OA10S CFHTIOS MCDEL 32-0 (O)NSH YAV 000 S04.000 7.000 .000 LREF 474.8100 N,
BREF 936.6800 IN,

XMRP 1076.6700 iN, X0
8o :
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ZMRP 375.0000 IN. 20
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

REFERENCE INFORMATION

DAYTA SET SYMBOL CONFIGURATION DESCRIPTION : ELEVON PCRCS 0-51M BOFLAP
(CH2030) 8 BAIQS CFHT IO MODEL 32-0 (0O)NSI] YAV -20.000 S04.000 7.000 000 SREF 2690.0000 SO.FT,
(CH2021 } DALQS CFHTIOS MODEL 32-0 (OINS! YAY 000 S04.000 7.000 000 LREF 474 .,8100 IN.
BREF 935 ,6800 IN.
*XMRP 1075 .6700 IN, X0
YMP 0000 IN. Y3
ZMRP 375.0000 IN. Z0
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INCREMENTAL PITCHING MOMENT CﬁEFFICiENTe OCLM

\

DATA SET SYMICL
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(CH2021 3 H
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INCREMENTAL ROLL ING MOMENT COEFFICIENT., OCBL

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS Q-SIM BOFLAP REFERENCE INFORMATION

{CH2030) 8 DAIOS CFHTIO9 MODEL 32-0 (OINS| YAV =-20.000 S04 ,000 7.000 000  SREF 2690.0000 SQ.FT.
(CH2021 ) OAIDS CFHTIO9 MOOEL 32-0 (DINS! YAY 000 504.000 7.000 000 LREF 474 8100 iN.
5% 936.6800
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YMRP L0000
ZMRP 375.0000
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INCREMENTAL SIDE FORCE COEFFICIENT,

.026

DATA SET SYMBOL  CONF IGURATION DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE [INFCRMATION
£ CH2030) OA105 CFHTIOD MADEL 32-0 (QINS! YAY -20.000 504.000 7.000 ,000 SREF 2690.0000 SQ.FT.
{ CH2021) OAI0S CFHTIOS MODEL 32-0 (QINS! YAY 000 504.000 7.000 .000 LREF 474.8100 IN.
BREF $36.5820 IN.
XMiRP 1076.6730 IN, XQ
YMRP .0000 IN. YO
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(BODY AX1S)

CYN

YAWING MOMENT COEFFICIENT.

DATA SET SYMBOL  CONFIGURAT[CN DESCRIPTION ELEVON PCRCS  O-SIM BOFLAP REFERENCE INFORMATION

(2ZH230M ) OAI10S CFHYIO0S MODEL 32-0 (0INS! YAV =20.000 S04.000 7.000 .000 SREF 2693.0000 SO.FT.
(ZH22IN } OALIQS CFHTIO9 MODEL 32-0 (Q)INS! YAY 000 504.000 7.000 000 LREF 474 ,8100 IN.

{ ZH206F ) OA10S CFHTI0S MODEL 32 B(0) NNS2 RCS OFF -20.000 000 .000 000  BREF 936,5800
( ZH203F ) Naes .00C .000 000 XMRP 1076.6700
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ZMRP 375.0000
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TIENT, CLM

~
he?

DATA SET SYMBOL CONFIGURATION DESCRIPTION - . ELEVON PCRCS  0-SIM  BOFLAP REFERENCE INFORMATION

{ Z4230N ) OA10S CFHTIOS MOCEL 32-0 (Q)INS! YAY -20,000 S04,000 7.000 000 SREF 2690.0000  SG.FT,

{ 2H221N) OAI0S CFHTING MOOEL 32-0 (OINS] YAY 000 04,000 7.000 000  LRECF 474.8100  IN.

{ 2H206F 3 CAI05 CFRTIOY MODEL 32 O(0) NNS2 RCS OFF -20.000 .000 000 .CCO  BREF 236,880C IN.

{ ZH203F ) No'sie] 000 .Coa 000 XMRP 1076.6700 IN. X0
YMRP L0000 N, YO

ZMRP 375.0000 IN, ZO
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(BGDY AXIS)

CBL

ROLLING MOMENT COEFFICIENT,

|

SYMBOL CONFIGURATION DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE [NFORMATION

N-N
[

DATA SET

{ ZH230N ) OAIOS CFHTI09 MODEL 32-G (OINS! YAV -20.000 S04.000 7.000 .00 SREF  2690.0000 SO.FT.

{ ZH22IN) CA10S CFHTIOS MOOEL 32-0 (DINSI YAV .000 S04.000 7.000 .000 LREF 474.8100 N,

{ ZH206F ) OA10S CFHTIO2 MODEL 32 O(0) MNS2 RCS OFF -20.000 .000 000 .000 BREF 936.8800  IN.
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SIDE FORCE COEFFICIt

DATA SET SYMBALL  CONFIGLRATION DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATIDON
{ ZH230N ) BAIQS CEHTING MODEL 32-0 (OINSI YAV «20,000 S04.000 7.000 .00C SREF 2690.0000  SO.FT.
(ZH221N) OAIQS CFHTIOS MODEL 32-0 (QINS| YAV 000 S04,000 7.8% ggg LREF 474 .8100 IN,

OAI0S CFHTIOI MODEL 32 B{0) NNG2 RCS OFF -20.000 .000 . .
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON  PCRCS G-SiM BOFLAP REFERENCE INFORMATION

(CQI004) B OA-85 CFHTI0! MODEL 32-0 DINSI YAV -20.000 179.000 20.000 000 SREF 2690.0000 SQ.FT,
(COI003) OA-8S CFHTIO! MODEL 32-0 OINSI YAV 15.000 179,000 20.000 .000 LREF 474.8100 IN.
‘ BREF 936.6800 IN.
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CROSS COUPLING FACTGR ON CLM DUE TO SIDE FIRING JET, KM, YN
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DATA SET SYMBOL  CONFICLRATION DESCRIPTION ELEVON PCRCS BOFLAP
(COI004) 8 DA-85 CFHTIO! MODEL 32-0 OINSI YAY -20.000 179.000 20.000 000 SREF 2690.0000 SQ.FT
(CGI002) GA-85 CFHTI01 MODEL 32-0 CINS! YAY 15.000 179.000 20.000 .000 LREF 474.8100 IN,
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YMRP 0000 IN, YO
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'CROSS COUPLING FACTBR ON CBL DUE TO SIDE FIRING JET. KBL.YN

DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON PCRCS 0-SIM BOFLAP REFERENCE [NFORMATION

(CO1004 } BA-8S5 CFHTI0! MODEL 32-0 OINS! YAV -20.000 172.000  20.000 000 SREF 2690.0000 SQ.FT,

(Coloo) OA-B8S CFHTIOL MODEL 32-0 OINS] YAY 15.000 179.000 20.C00 000 LREF 474.8100 IN.
BRLF 935,820

Re 1076.5700
000
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DATA SET SYMBOL,  CONFIGLRATION DESCRIPTION ELEVON PCRCS g-5im BOFLAP REFERENCE INFORMATICN

qariisery) 8 BA-~BS CFHTIQ! MODEL 32-0 QINSI YAV -20.000 173.000 20.000 000 SREF 2620.0000 SQ.FT,

(£a10633 OA-83 CFHTI0! MODEL 32-0 OINSI YAY 15.000 179.000 20.000 000 LREF 474 .8100 IN,
. BREF 936.6800 N. -

i

XMRP 1076.6700 IN
YMRP LGS0 IN, YO
ZMRP 375.0000 IN, ZQ
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INCREMENTAL YAWING MOMENT COEFFICIENT., DCYN

DATA SET SYMBOL

(COI004)
(CQIo03)

8

CONF IGURATION DESCRIPTION

DA-85 CFHTI01 MODEL 32-0 DINSI
CA-85 CFHTI0! MODEL 32-0 QINSI
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INCREMENTAL PITCHING MOMENT COEFFICIENT., OCLM

DATA SET SYMBOL

(CQ1004 )
(CQI003)

8

CONFIGURATION DESCRIPTION

BA-83 CFHTION MODEL 32-0 OINSE
0A-83 CFHTIO1 MOCEL 32-0 DIN5S!

YAVY
YAY

ELEVON PCRCS

-20.000 179.000 20.000
15.000 173.000 20.000

BOFLAP REFERENCE INFORMATION

.000 SREF 2690.0000

.000 LREF 474.8100
BREF 936.6800
XMRP 1076.6700
YMRP .QCC0
ZMRP 375.0000
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INCREMENTAL. ROLLING MGMENT.CUEFFICIENT. 0CBL

I

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS 0-SiM BOFLAP REFERENCE INFORMATION

1 CO1004 ) 8 CA-B85 CFHTID! MODEL 32-0 DINSI YAV -20.000 179.000 20.000 .000 SREF 2680.0000 SQ.FT.
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. BREF 936.6800  IN.
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INCREMENTAL SIDE FORCE COEFFICIENT. DCY

)

DATA SET SYMBOL  CONFICURATION DESCRIPTION ‘ ELEVON  PCRCS o-SiM BOFLAF REFERENCE INFORMATION

(CQI004)? OA-85 CFHTIQI MCOEL 32-0 OINS! YAV -20.000 1792.000 20.000 000 SREF 2690,0000 SO.FT,
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DATA SEY SYMBOL CONFIGURATION DESCRIPTION ELEVON  PCRCS 0-SIiM BOFLAP REFERENCE INFORMATION
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PITCHING MOMENT COEFFICIENT. CLM

)

DATA SET SYMEDL
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(BODY AXIS)

CBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONF IGLRATION DESCRIPTION ELEVON PCRCS O-SIM  BOFLAP  REFERENCE INFORMATION
( 20104N 1} 0A-85 CFHTID!I MOXOEL 32-0 OINSL YAV -20.000 179.000 20,000 .000 SREF  2690.0000 S2.FT.
( ZO103N) OA-85 CFHY101I MODEL 32-0 CINS] YAY 15,000 179.000 20.003 .000 LREF 474.8103  IN.
( ZO102F } BA-85 CFHT10! MODEL 32-C 01 NSI S OFF  -20.000 .000 .000 2000 BREF 936.6800  IN.
(ZOIRIF ) DA-B5 CFHTIOI MODEL 32-0 O1 N49 NSO  RCS OFF  15.000 000 .0G0 000 XM®  1076.67C0  IN. XO
YMRP .0000  IN. YO
ZMRP 375.0000 IN. 20
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" DATA SET SYMBOL

SIDE FORCE COEFFICIENT, CY
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CA-B85 CFHTI0! MODEL 32-0 0!
DA-85 CFHTIOL MODEL 32-C O
0A-B5 CFHTI0] MODEL 32-0 ©

NS

ELEVON PCRCS

Q-SIM

-20.000 179.000 20.000
15.000 179.000° 20.000

-20.00C
15.00C

000
000

000
.00

N

BOFLAP
.000

Goo
000
Qoo
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AMPLIFICATION FACTOR ON CYN DUE TO SIDE FIRING JET. KYN

CONFIGURATION DESCRIPTION

DATA SET SYyMB0L BOFLAP  PCRCS ELEVON  0-SIM REFERENCE [INFORMATION
CH2020 ) GAI0S CFHTIOO MODEL 32-0 {0)INSt YAY ~14,250 S04.000 000 7.000 SREF 2690,0002 SO.FT
(CH2021 ) BAI0S CFHTIOS MQDEL 32-0 (DINSI YAY 000 504.000 000 7.000 LREF 474 .21CC IN.
{ CH2003 ) QA0S CFHTIOS MOCEL 32-0 (0INSY YAV 13,750 S04.,000 000 7.000 BRCF Q36,2820 N
XMRP 1076.6730 iIN. X0
YMRP Reein'o] IN. YO
ZMRP 375.0020 IN, 20
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DATA SET SYMBOL  CONFIGLRATION DESCRIPTION BOFLAP  PCRCS ELEVON - 0-SIM REFERENCE EN"URHATIIDN
(CH2020 } OAI0S CFHTIOQ MODEL 32-00 {DINSI YAW -14.250 504.000 .000 7.000 SREF 2690.0000 SQ.FT.

(CH202] ) OA10S CFHTIO9 MODEL 32-0 (QINS! YAV 000 S04.0C0 .00C 7.000 LREF 474.8100 iN.

( CH2003) OALDS CFHTIOS MODEL 22-0 [QING! YAY 13,730 S04.000 .000 7.000 BREF 936.6200 IN,
. XMRP 1076.,67C0 IN, XC
YMRP .Co00 IN. YO
ZMRP 375.0000 IN, Z0
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CROSS COUPLING FACTOR OGN CBL OUE TO SIDE FIRING JET. KBL.YN

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS  ELEVON  0-SIM REFERENCE INFORMAT ION

(CH2020) CA10S CFHTI109 MODEL 32-0 (0INSI YAV -14.250 S04.000 .000 7.000 SREF 2680.0000 SO.FT,
(CH2021) DA1OS CFHTI09 MODEL 32-0 (0)INS! YAY .00Q S04.000 000 7.000 LREF 474,.81C00 IN.
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BEFFICIENT. OCY
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PITCHING MOMENT COEFFICIENT. CLM
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. €BL
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SIDE FORCE COEFFICIENT, CY

)
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CROSS COUPLING FACTOR ON CLM DUE 7O SIDE FIRING JET. KM.YN
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INCREMENTAL YAWING MOMENT COEFFICIENT, DCYN

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON O-SIM REFERENCE INFORMATION
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INCREMENTAL PITCHING MOMENT COEFFICIENT, DCLM

)

OATA SET SYMBDL

CONF IGLRATION DESCRIPTION

BOFLAP  PCRCS

ELEVON O-SIM

REFERENCE INFORMATICON
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DATA SET SYMBOL. CONF IGURAT ION DESCRIPTION BOFLAP  PCRCS ELEVON O-SIM REFERENCE INFORMATION

(CH2012) 8 CAIDS CFHTIO9 MODEL 32-0 (CINS) YAV ~14.250 172.000 000 20.000 SREF 2690.0000 SS.FT.
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INCREMENTAL SIDE FORCE CGEFFICIENT, DCY

/

CONFIGURATION DESCRIPTICN

BAIOS CFHTIOS MODEL 32-0 {OINS!
OAI0S CFHTI09 MODEL 32-0 (8)NS]

OATA SET SYMBOL
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(BGDY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

3
i
1|.

DATA SET SYMBOL CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON 0Q-SIM REFERENCE INFORMATION

{ ZH219N ) OAIDS CFHTI09 MODEL 32-0 (BINSI YAV -14.250 179.000  .000 20.000 SREF  2690.0000 SQ.FT.
[ ZHZON) OA105 CFHT103 MODEL 32-0 (DINSI YAV 13,730 179.000  .000 20.000 LREF  474.81C0  IN.
{ ZH202F ) OAI0S CFHTIO3 MODEL 32 O(0) NNS2  RCS OFF -1%.250  .oo0 .000 (.00 BREF 936.B8C0 N,
( ZH201F ) BAIDS CFHTIO3 MODEL 32 B0} NS RCS OFF 13,750 000 000 000 XMRRP 1076.6700 IN, X0
YMRP 0000 IN. YO
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cLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL CU\FIGLRATIM DESCRIPTION BOFLAP  PCRCS ELEVON 0O-SIM REFERENCE INFORMATION
(ZH219N) QA10S CFHTIO9 MODEL 32-0 (OINSI YAY -14.250 179,000 000 20.000 SREF 26?0.0000 SG.FT,
{ ZH202N ) DAIQS CFHTIO0S MODEL 32-0 (O)INS] YAV 13,750 172.000 .000 20.000 LREF 474 .8100 IN.
( ZH202F ) DAICS CFHTIOQ MCCEL 32 0(0Q) NNS2 RCS OFF -14.250 .00 .00C 000 BREF 93G.§_800 iN.
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

DATA SET SYyMBOL

(ZHZ19N)
( ZH202N )
[ Zr202F )
( ZH201F }

CONF IGURATION DESCRIPTION BOFLAP
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SIDE FORCE COEFFICIENT, CY

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON 0-SIM REFERENCE INFORMATION
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AMPLIFICATION FACTOR ON CYN DUE TO SIDE FIRING JET., KYN

DATA SET SYMBOL  CONFIGURATION DESCRIPTION

BOFLAP  PCRCS ELEVON Q-SIM REFERENCE INFORMATION

- (AIMACH

= 10.33
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CROSS COUPLING FACTOR ON CLM DUE TO SIDE FIRING JET., KM.YN

BATA SET SYMBOX.  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON Q-SIM REFERENCE INFORMATION
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‘DATA SEY SYMBOL

CROSS COUPLING FACTOR ON CBL DUE TO SIDE FIRING JET. KBL.YN
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DATA SET SYMBOL  CONF IGURATION DESCRIPTION BOFLAP  PCRCS ELEVON 0-SIM REFERENCE INFORMATION

(CH2001) (O GAIDS CFHTIOS MODEL 32-0 (0INSI] YA 13,750 72.000 .000  50.000 SREF 2690,0000 SQ.FT.
LREF 474.8100 iN.
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INCREMENTAL. YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL
(cH2001) O

CONFIGLRATION DESCRIPTION

DALOS CFHTIOS MODEL 32-0 (OINSH YAV 13.750  72.

BOFLAP  PCRCS ELEVON O-SIM REFERENCE INFORMATION

000 .000 S50.000 SREF 2690.,0000 SO.FT,
LREF 474 .8100 IN.
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INCREMENTAL PITCHING MOMENT COEFFICIENT. DCLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON O-SiM REFERENCE INFORMATION

= . 72, 000 50,000  SREF 2690.0000 SQ.FT,
{CH2001) (O OAIDS CFHTIOS MODEL 32-0 [(DINSE YAY ‘ 13.750 2.000 : SRer ©92.2000 T
‘ BREF 936.6800 N.
XMRP 1076.6700 N, X0
.0000 N. YO
ZMRP 375.0000 N. Z0
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DCBL

INCREMENTAL ROLLING MOMENT COEFFICIENT,

DATA SEY SYMBOL CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON 0-SIM REFERENCE INFORMATION
tcH2001) (O OAIDS CFHTIOY MODEL 32-0 (DINSI YAY 13.750  72.000 .0D0 S0.000 SREF 2690.0000 SO.FT.
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DATA SET SYMBOL, CON [GLRATION DESCRIPTION BOFLAP  PCRCS ELEVON (-SIM REFERENCE INFORMATION

(CH2001 ) (O OAIDS CFWTIOZ MODEL 32-0 (OINS) YAW 13.750 72.000 000 S0.000 SREF 2680.0000  SQ.FT,
LREF 474.8100 IN.
BREF 936.6800
XMIRP 1076,6700
YMRP .0000
ZHRP 375.0C00
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(BODY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DATA SEY SYMBOL CONFIGURATION DESCRIPTION BOFLAP - PCRCS ELEVON 0-SIM REFERENCE INFORMAT ION
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!
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PITCHING MOMENT COEFFICIENT, CLM

OATA SET SYMSOL

( ZH20IN)
( ZH201F }

8

CONFIGLRAT ICON DESCRIPTION
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(BODY AXIS)

cBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONF IGURATION DESCRIPTION BOFLAP  PCRCS ELEVON (-SIM REFERENCE INFORMATION

{ 2H20IN) - QAIDS CFHTIOS MODEL 32-0 (DINSI YAV 13.790 72.000 OO0 S0.000 SREF 2690.0000 SQ.FT.
{ 214201F ) BAIDS CFHTIO2 MODEL 32 O(0) NSI RCS OFF 13.730 000 000 000 LREF 474 .8100 IN.
’ BREF 936 .6800 IN,
XMRRP 1076.67C0 IN. XO
YMRP 0000 IN. YO
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SIDE FORCE COEFFICIENT. CY

DATA SET SYMBOL  CONF IGURATION DESCRIPTION BOFLAP  PCRCS ELEVON G-SIM REFERENCE INFORMATION
fgﬁ%:?? 8 OAIQS CFHTIOS MODEL 32-0 (DINSI YAV 13,750 72.000 .000 S0.000 SREF 2690.0000 SO.FT,

OAI0S CFHTIO3 MODEL 32 0(0) NSI RCS CFF 13750 Tl000 000  .000 LREF  474.8100  IN.
_ BREF  936.6800 IN.

XMRP 1076.6700 IN, XC
YMRP .00C0 IN, YO
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AMPLIFICATION FACTOR ON CBL DUE TO DOWN FIRING JET, KBLD

DATA SET SYMBOL.  CONFIGURATION DESCRIPTICN ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFDRMATION

{ C+2028 } 8 OAIOS CFHTIO2 MOOEL 22-D [0)N49 PITCH DOVN -20.000 446.000 7.000Q o0Q SREF 2620.0000 SO.FT.

(CH2024 ) OAI0S CFHTIOS MODEL 32-0 TO)N49 P}TCH DOWN .000 446.0C0 7.000 000 LREF 474,800 IN.
BREF 935.6800

XMRP 1076 .67C2
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DATA SET SYMBOL  CONFIGLRATION DESCRIPTICN ELEVON PCRCS 0-SIM  BOFLAP  REFERENCE INFORMATION

{ CH2028 ) E} OAIDS CFHTIOS MODEL 32-0 {0IN49 PITCH DOVN -20.000 446.000  7.0C0 .000 SREF  2690.0000 SC.FT.

{ CH2024 ) OAIBS CFHTIOS MEDEL 32-0 [QIN4D PITCH DOWN 000 446.000 7.000 000 LREF 47algico N
XM3P  1076.6700  IN. XO
YMRp 2000 IN. YO
e 375.0000  IN. Z0O
SCALE DI

L L L LR LR R LR A LR v r 1 7 LB R LI S A LIS S S ) LI B B |
e xw . o e e s e P S 4 e e P PN .k e s PO [

.....

L]
LR j TTTY TYT TV

-----------

| .

il NS SN RTERYE FETE SN NN N

I3

I2

.1

.0

".1

-.2

-3

-.4

‘.5.1

1L 44 1411 J 114 1111 111 3 . £ 1) LLd

;::ilo::;;-si:iioizzzS::::IO:ii:lszz:zzoiz;;zs;;:;aoi;;1351'-;;
ANGLE OF ATTACK, ALPHA., DEGREES ‘
FIG 14 EFFECT OF ELEVON DEFLECTION ON N43  RCS JET INTERACTION, BETA = 0

(AJMACH = 10.33 PAGE 2035

CROSS COUPLING FACTGR ON CLM DUE TG DOWN FIRING JET, KM,BLD

U‘]lll LELILIE] T TryT TViTY TIvy T'l-l'] |ll'.l’|'vl TTTF ll'l’"'l‘l T

o
(@)



KYN.LD

CROSS COUPLING FACTOR ON CYN DUE TO DOWN FIRING JET.

DATA SET SYMBOL CONFIGURATION DESCRIPTION . ELEVON PCRCS Q-SimM BOFLAP REFERENCE [NFORMAT ION

(CH2028) BAI0S CFRTINS MOOEL 32-0 (CIN4S PITCH DOWN ~-20.000 446.000 7.000 .000 SREF 2690.0000 SO.FT.

{CH2024 ) OA105 CFHTI09 MODEL 32-0 (DIN49 PITCH DOWN ,000 446.000 7.000 .000 LREF 474.8100 IN.
BREF 935.6200  IN.
xXHRP 1076 .6700 . X0
YMRP L0000 IN. YO
ZMRP 375.0202 IN, 20
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INCREMENTAL ROLLING MOMENT COEFFICIENT. OCBL

)

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS 0-SIM BOFLAP REFERENCE INFORMATION

{ CH2028 ) B CAI0S CFHTIOY MODEL 32-0 (OIN4S E}TCH DOWN  -20.000 446.000 7.000 000 SREF 2690.0000 SQ.FT.

(CH2024 ) OAIQS CFHTIOS MOOEL 32-0 (OINAS TCH DOWN 000 446.000 7.000 000 LREF 474 8100 N,
: BREF 935.6800 IN.

XMRe 1076.8700 IN. XO
YMRP .0000 IN. YO
ZMRP 375.0C00 IN. 20
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INCREMENTAL PITCHING MOGMENT COEFFICIENT, DCLM

DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON  PCRCS Q-SIM BOFLAP REFERENCE INFORMATION

[ CH2028 ) 8 QAICS CFHTIO09 MODEL 32-0 (0)IN49 PITCH DOWN  -20.000 446.000 7.000 .000 SREF 2690.00C0 FT.

{CH2024 ) OA10S CFRTI09 MOADEL 32-0 (0)N43 P1TCH DOWN .000 446.000- 7.000 .000 LREF 474.8100
BREF 935.6800

XMRP 1076 .6700
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INCREMENTAL YAHING-MUMENT COEFFICIENT, DCYN

)

DATA SET SYMBOL

(CH2028) B
{CH2024 )

CONF IGURATION DESCRIPTION

DA10S CFHTIOD MOOEL 32-0 (OIN49

CAIOS CFHTIO9 MCDEL 32-0 (QIN4Q PITCH DOWN .000

ELEVON  PCRCS

PITCH DOWN  ~-20,000 446,000
445,000
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!

(BADY AXIS)

c8L

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELE\'Im PLCRCS c+-SiM BOFLAP REFERENCE INFORMATION
{ 2H228N ) g OAIDS CFHTIOS MODEL 32-0 (DIN49 PITCH DOWN -20.000 446.000 7.000 000 SREF 2690.0000 SQ.FT.
{ ZH224N ) OAI0S CFHTIDS MODEL 32-0 [QIN4D PITCH DOWN L0000 445.000 7.000 000 LREF 474 8100 IN,
{ ZH206F ) DAICS CFHTIO9 MOOEL 32 O(0) NNS2 RCS OFF ~-20.000 LS00 000 000  BREF S35.6800 IN.
{ ZH203F ) OAIDS CFHTIOT9 MODEL 32 010 NNSI RCS OFF 000 000 ,000 L,O00 X+ 1076 .6700 IN. X0
YMRP 0000 IN. YO
ZMRP 375.0000 IN. Z0
SCALE 0100
.OOI:EESbe‘:EEE!!';""E’If!f!l!!.‘II! S I A IR
S S ' ]
.000 e —— :
--001 ¢ R ]
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATION
{ ZH22EN ) CAIDS CFHTIOD MODEL 32-0 (CINAY PITCH DOWN -20.000 446.000 7.000 .000 SREF 2890.0000 SQ.FT.
[ ZH224N ) OAIDS CFHT!09 MODEL 32-0 (DINAQ PITCH DOVWN 000 446.000 7.000 000 LREF 474 .8100 IN,

{ ZH206F ) GBAI0S CFHTIOZ MODEL 32 G0} NNS2 RCS OFF ~20,000 000 000 000 BREF 936.6800 N.

{ ZH203F ) OAITS CFHTIOZ MODEL 32 O(Q) NNSI RCS OFF Noos 000 Q00 000 XMRP 1076.67C0

045 FTT T T T T T L T T T T T T T
EE cEEEIEE
.035
.030
.025
.020
.015
.010
.005
.000
-.00S
-.010
-.015
-.020
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(BODY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

I

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION ELEVON PCRCS G-StM BOFLAP REFERENCE INFORMATION

[ ZH228N ) CAIQS CFHTIOZ MODEL 32-0 (OIN4S PITCH DOWN -20.000 4456.000 7.000 .000 SREF 26920.0000 SO FT,
[ ZH224N ) OALIQS CFHTI03 MODEL 32-0 (OIN4S PITCH DOWN 000 446.000 7.000 .000 LREF 474.8100 IN.
[ ZH206F ) OAIO0S CFHTIO9 MODEL 32 D(0) NN32 RCS OFF ~-20.000 000 000 .000 BREF 936.6800 IN.

{ ZH203F ) OALQS CFHTICOS MODEL 32 O(0) NNSI RCS OFF 000 .000 .COC .000 ¥:§g 1076.8330

. C
ZMRP 375.0000
SCALE .0100

T T T ™11 1
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1
!
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AMPLIFICATION FACTOR ON CBL DUE TO DOWN FIRING JET. KBLD

DATA SET SYMBOL  CONF IGURATION DESCRIPTION ELEVON PCRCS Q-SIM BOFLAP REFERENCE INFORMATION

(CH20251 (O OAIDS CFHTIOS MODEL 32-0 (0IN4S P1TCH DOWN 000 158,000 20,000 .000 SREF 2690.0000 SO.FT.
LREF 474.8100 IN.

BREF $36.6800

XMRP 1076.6700

YMRP L0000

ZMRP 375.0000

SCALE .0100
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CROSS COUPLING FACTOR 8N CLM DUE YO DOWN FIRING JET. KM.BLD

DATA SET SYMBOL

(CH2025)

CONF IGURAT ION DESCRIPT ION

O  ©AI0S CFHTIODS MODEL 32-0 (BIN4S

PITCH DOWN

ELEVON PCRCS
.000 158.000 20.00C

C-SIM

BOFLAP

.000 SREF
LREF
BREF
XMRP
YMRP
Z¥RP

SCALE

26590.0C00
474.8100
933.6800
1076 .6700
Neead)
375.0000
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REFERENCE INFORMATION
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)

DATA SET SYMBOL  CON IGURATION DESCRIPTION ELEVON PCRCS  G-SIM  BOFLAP REFERENCE INFORMATION
(CH2025) (O CAIDS CFHTIOS MODEL 32-0 (OINAS PITCH DOWN .000 158.000 20,000 .000 Eggg 2532'3?88 .
BREF 935.6802  IN.
xR 1076.6700  IN. XO
YMRP 10006 INL YD
ZMRP 375.000C N, 23
SCALE elfss
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DCBL

INCREMENTAL ROLLING MOMENT COEFFICIENT,

i

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS G-SiM BOFLAP REFERENCE INFORMATION

(CH2025) (O QA0S CFHTI0A MODEL 32-0 (0)IN4S PITCH DOWN .000 1S8.000 20,000 000 SREF 2690.0000 SO.FT.
. LREF 474.8100 N,

BREF 935.6820 IN,
XMizP 1076.87C0 IN. XO
Coc0

ZMRP 375.0000 IN. Z0
SCALE ‘tico
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OCLM

)

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON PCRCS G-SIM  BOFLAP REFERENCE INFORMATION
(CH2025) (O DAIOS CFHTIOS MODEL 22-0 (DIN4S PITCH DOWN .000 1S8.000 20.000 .000 Eggg 2?39'3?88 ?S.FT.
© BREF 935.6800 IN.
XMRP  1076.67C0  IN.
YMRP 0030 IN.
7MRP 375.0000 [N
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

|
|
|

DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON PCRCS Q-SiM BOFLAP REFERENCE INFORMATION

(CH2025) (O DBAIDS CFHTIO9 MODEL 32-0 (DIN4Q PITCH DOVN .000 1S8.000 20.000 .000 SREF 2690.0000 SO.FT.
LREF 474.8100  IN,

BREF 936.5800
XMRP 1076.6700

YMRP .0C00
ZMRP 375.0200
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

)

DATA SET SYMBOL

{ ZH22SN)
{ ZH203F )

CONF IGURATION DESCRIPTION
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ELEVON  PCRCS
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DATA SET SymBOL

a

{ ZHZ23N )
[ Zri203F )

CONF IGURATION DESCRIPTION

OALOS CFHTIO9 MOOEL 32-0 (OIN4S
OALQS CFHTIDS MODEL 32 O10) NNSI

PITCH DOWN

RCS OFF

ELEVON PCRCS
000 1S8.000 20
000 000

g-SiM
.000
.Co0D

BOFLAP
000 SREF

.000

REFERENCE INFORMATION

LREF

BREF
XMRP
YMRPR
ZMRP

SCALE
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{BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN

DATA SET SYMBOL CG;FIGLRAT!CN DESCRIPTION ELEVON PCRCS 3-SIM BOFLAP REFERENCE INFORMATION

{ ZH22TN) 8 OAI0S CFHTIO2 MOOCL 32-0 (OIN49 PITCH DOWN 000 158.000 20.D00 000 SREF 2690.0000 SQ.FT.

{ ZH203F ) CAIOQ3 CFHTICS MODEL 32 O10) NNSI RCS OFF 000 000 000 .000 LREF 474.8100 IN,
BREF 936.6800

XMRP 1076.6700
YMRP 0200
P 375.C000
SCALE 0120
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KBLD

AMPLIFICATION FACTOR ON CBL DUE TO DOWN FIRING JET.

DATA SET SyMBOL

CONF IGURATION DESCRIPTION

8OFLAP PCRCS ELEVON Q-SIM

REFERENCE INFORMAT!ION

FIG 15

(AIMACH

ANGLE OF ATTACK. ALPHA,

EFFECT OF BOFLAP DEFLECTIOGN ON N43
10.33

DEGREES

RCS JET INTERACTION, BETA = 0

PAGE

222

{ CH2016 } OA10S CFHTIO09 MOODEL 32-0 (OIN49 PITCH DOWN -14.250 446.000 .000 7.000 SREF 2690.0000 SB.FT.
(CH2024 ) OA10S CFHTI09 MODEL 32-0 (O)IN49 PITCH DOWN .0CC 446.CC0 000D 7.000 LREF 474 .8100 IN.
{CH2009) CAIOS CFHTIO9 MODEL 32-0 (0)N43 PITCH DO¥N 13.750 446.000 .CO0 7.000 BREF 936.6200 IN.
XMRP 1076.6700 iIN. X0
: YMRP Neas el IN. YO
ZMRP 375.0000 IN, Z0
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CROSS COUPLING FACTOR ON CLM DUE TG DOWN FIRING JET., KM.BLD

)

DATA SET SYMBOL
[ CH2016 )
[ CH2024 )
[ EH2003)

CONF IGURATION DESCRIPTION

0A10S CFHTIO9 MODEL 32-0 (DIN49
CAIDS CFHTIOZ MODEL 32-0 (O)IN49
- DAIDS CFHY 02 MODEL 32-0 (OIN43
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CROSS COUPLING FACTBR OGN CYN DUE TG DOWN FIRING JET., KYN.LD

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP PCRCS  ELEVON 0-SIM REFERENCE INFORMATION

(CH2018) OAICS CFHTIO9 MODEL 32-0 {OIN4S PITCH DOWN -i4.250 446.000 .000 7.000 ' SREF 2690,0000 SQOLFT.
(CH2024) BAI0S CFHTIDD MOOEL 32-0 (Q)N49 PITCH DOWN .000 446.000 .000 7.000 LREF 474 .8100 IN.
(CH2003) OAIQS CFHTIOS MOCEL 32-0 (0)N42 PITCH DCWN 13.730 446.0C0 .000 7.000 BREF 936.6820 IN.
: xXHRP 1076.8702 IN. X0
YMRP L0002 IN, YO
ZMRP 375.0000 IN. 20°
SCALE 0100
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INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL

)

DATA SET SYMBOL  CONFIGLRATION DESCRIPTION : _BOFLAP PCRCS  ELEVON O0-5IM REFERENCE |NFORMATION

SQ.FT.

t CH2C1B ) CAI10S CPHTIOS MODEL 32-0 (OIN4S . PITCH DOWN -14.250 446.000 .000 7.000 SREF 2630.0000
[ CH2024 ) DA10S CFHTIOS MCDEL 32-0 (0)IN4S PITCH DOWN 000 446.000 000 7.000 LREF 474.8100 IN,
{ CH20039 ) OAIOS CFHTIOS MOCEL 32-0 {B)IN4S PITCH DOWN 13.750 446.000 020 7.000 BREF 2235.68020 IN.
XMRP {075.6700 IN, XO
YMRP 0000 IN, YO
IMRP 375.00C0 IN, Z0
SCALE .0100
...0055 L‘.vovltv|l T LI A TrTT LAE I S 4 LI I ™7 17 T T T T T T
-.0080 — /// %
-.0085 {— ‘ |
:'.::<N::Z'Z:/:::I ]
-.0070 - 7
[ L P .\-.’S> ././ v e e -
A= - .j:;'. e e e -
-.UU’J - . L * . y * * . . 0 . . - 0
. ...El\*;);i;/(. S '
-.0080 +— 4
L. - rp___/ e . 4
[ ) s . A
- [ ) . . o
-.0085 T
-.0090 ¥
' { ]
-.0095 1t
[ ]
-.0100 1
- -
20 25 30 35

- .0105_ i i R nEEEnES
ANGLE OF ATTACK. ALPHA,
FIG 15  .EFFECT OF BOFLAP DEFLECTION ON N49

(AJMACH = 10.33

DEGREES

RCS JET INTERACTION, BETA
PAGE

=0
225



DCLM

INCREMENTAL PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL

CONF 1GURAT1ON DESCRIPTION

BOFLAP  PLRCS

ELEVON Q-SIM

REFERENCE INFORMATION

FIG 15

{AIMACH

EFFECT OF BDFLAP DEFLECTION ON N43

10.33

PAGE

RCS JET INTERACTION, BETA =0

226

(CH2016) GAIDS CFHTIOS MODEL 32-0 (O)IN49 PITCH DOVN -14.250 446. 7.000 SREF 2680.0000 SO.FT.
{ CH2024 ) CAIOS CFHTIO9 MODEL 32-0 (0)N49 PITCH DCVWN 000 446. 7.000 LREF 474.8100 IN.
{CH2009) OAICS CFHTIO9 MOCEL 32-0 (0)N4S PITCH DCWN 13.730 446.000 7.000 BREF 936.6820 IN.
XMRP 1076.6700  IN. X0
YMRP .CO00 IN. YO
ZMRP 375.0C0C IN. Z0
SCALE .0100
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INCREMENTAL YAWING MOMENT COEFFICIENT, DCYN

)

DATA SET SYMBOL CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON 0O-SIM REFERENCE [NFORMATION
(CH201E) @ DAIDS CFHTIOS MODEL 32-0 (DIN42 PITCH DOWN ~14.250 446,000 000 7.000 GSREF 2690,C0C0 SO.FT
(CHZ2024) OAIDS CFeTI08 MODEL 32-0 (GIN4S PITCH DOWN 000 446,000 000 7.000 LREF 474 . 810D IN.
{ CH2009) OAIDS CFRTIOI MODEL 32-0 (O)IN4S PITCH DOWN 13,750 446.000 000 7.0C0 BRCF a36.6800 IN.
XMiRP 1076 .6700 IN, X2
YMRP 000G IN. YO
IMRP 375 .00C0 IN. 20
SCALE 0100
-.0030 P: : : : —rrT Ty T 4;
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OATA SET SYMBOL cwlaﬂanm.osscmpnm BOFLAP  PCRCS ELEVON 0Q-SiM REFERENCE INFORMATION

(2H216N) BA10S CFHTID9 MOOEL 32-0 {OIN4S PITCH DOWN -14,250 445.000 .000 7.000 SREF 2690.0000 SQ.FT,
ZH224N ) GAI05 CFHTIO2 MODEL 32-0 (QIN4S PITCH DOwWN .000 446.000 .000 7 000 LREF 474.8100 SN
QA0S CFHTI09 MODEL 32-0 {OIN4S PLTCH DOWN 13.750 445.009 000 7,000 BREF 236.5300 IN.
DAIOS CFHTIDI MODEL 32 0

NNS2 RCS OFF ~14.230 L00 000 .000  XMRP 1076.6700C IN. X0

l .000 Neoo .000 .00 YMRP G200 IN. YO

13.730 .0c0 .000 .00o0 ZrRPE 37s. Coo0 IN. Z2
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PITCHING MOMENT COEFFICIENT., CLM

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION I BOFLAP PCRCS ELEVON 0O-SIM REFERENCE INFORMATION

{ ZH216N ) BAIOS CA-T109 MODEL 32-0 (OIN4S PITCH DOWN -14.230 446.000 ,000 - 7.000 SREF 2690.0000 SO.FT.
{ ZH224N ) GA10S CFHTI0S MODEL 32-0 (OIN42 PITCH DOWN .000 446,000 000 7.000 LREF 474.8100 IN.

( ZHZ2OSN ) CAICOS CFHTIOS MOOEL 32-0 [OIN4Q PITCH DCwN 13.750 446.000 .00 7.000 BREF 935.68CC IN.

{ ZHZD2F ) DAIOS CFHTIQS MODEL 32 D(0) NN32 RCS OFF -14,2%0 000 000 000 XMRP 1076 .6700 IN. X2
{ 2H203F ) o CA10S CFHT10S MODEL 32 DID) NNSI RCS CFF 0QQ Ness, 000 000 YMRP .0CCo ;g ;g

( ZH201F ) CAIQS LFHTIOS MOCEL 32 C(0) N3I RCS OFF 13.750 .0Co 000 .0C0 él:-iEE 375.8588
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(BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN

1y

|

DATA SET SYMBOL  CONF IGURATION DESCRIPTION BOFLAP  PCRCS ELEVON Q-SIM REFERENCE INFORMATION

(2H216N) QA0S CFHTIO9 MODEL 32-0 (D)IN49 PITCH DOWN -14.250 446.000 ~ .000 7.000 SREF 2630.C000  SO.FT,
{ ZH224N} CALIDS CFHTIOS MODEL 32-0 (OIN49 PITCH DOWN 000 446.000 000 7.000 LREF 474.8100 IN,
{ ZH209N ) DAIDS CFHTIOS MODEL 32-0 (OIN49 - PITCH DOWN 13,750 4465.000 .000 7.C00 BREF 936.6800 IN.
[ ZH202F ) OAIDS CFHTIOD MODEL 32 O(0) NNS2 RCS OFF ~14.250 Rea's] 000 000 XMRP 1C76.6700 IN. XO
[ ZH203F } DALOS CFHTIOZ MODEL 32 O(0) NNSI RCS OFF 000 .000 000 002 YMRP Ne o] IN. YO
tZzH201F ) [y OAICS CFRTIOS MODEL 32 D(0) NSI RCS OFF 13.720 000 000 000 ZMRP 375.CC00 IN. Z0
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AMPLIFICATION FACTOR ON CBL DUE TO DOWN FIRING JET., KBLD

)

DATA SET SYMBOL CQFIGLRAT!M DESCRIPTION BOFLAP PCRCS ELEVON D0-SiM REFERENCE INFCRMATICN
{CH2015) CAIOS CFHTIOZ MIDEL 32+-0 (OIN4AS PITCH DOWN -14.250 158.000 000 20.000 SREF 2690.0000 SQ.FT.,
{ CH2025) ODAIQS CFHTIOS MODEL 32-0 (DIN4S PITCH DOWN 000 158.000 OO0 20,000 LREF 474.8100 IN.
{ CHZ2008 ) BAIOS CFHTIOD MODEL 22-0 (O1N49 PITCH DCWN 13,750 158.000 0G0 20.00C BREF 936.6800 IN.
XMiRP {076 .6700 IN. X2
YMRP L0000 IN. YD
MRP 375.00CQ0 IN, ZC
SCALE .C100
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CROSS COUPLING FACTOR ON CLM DUE TO DOWN FIRING JET., KM.BLD

DATA SET SYMBOL CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVDN 0-SIM REFERENCE INFORMATION
(CH2015) CAIDS CFHTIOI MODEL 32-0 (O)N49 PITCH DOVN  -14 250 158,000 000 20.000 SREF 2680.0000 SQ.FT.
(CH2025) OALOS CFHTIO9 MODEL 32-0 (O)IN49 ::H'CH OOwN 158.000 .000 20,000 LREF 474 .,8100 IN.

(CH20C8) OA}O0S CFHTIO9 MODEL 32-0 (DIN4S [CH DOWN 13. 750 158.000 000 20.000 BREF 235.68C0 IN.
) XMRP 1076.6700 IN. X0

YMRP .0C00 IN. YC
ZMRP 375.0000 IN. 20
SCALE .0lca
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\

DATA SET SYMBOL
( CH2013)
( CH2025)
{ CH20CB )

1.0
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CROSS COUPLING FACTOR ON CYN DUE TO DOWN FIRING JET. KYN,LD

FIG 15
(AJMACH = 10.33
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CONF IGURAT ION DESCRIPTION
QA0S CFHTIOS MODDEL 32-0 (O)N4S
CAIOS CFHTIOS MODEL 22-0 (OINAS
-DAI0S CFHTIOQ MODEL 32-0 (OINAS

568
:

S ELEVON

‘000

REFERENCE INFORMATION

20.000 SREF 2690.0200
20.000 LREF 474.8100
20.000 BREF 935.6800

XMiP 1076.6700
YHMRP L0000
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INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL.

'|||
i

DATA SET SYMBOL  CONFIGURAYION DESCRIPTION BOFLAP  PCRCS ELEVON  0O-SiM REFERENCE INFORMATION

[CH201S) CAIOS CFHTD9 MODEL 32-0 (OIN49 PITCH DOWN -14.250 158.000 000 20.000 SREF 26S0.0000 SO.FT,
[ CH2025 ) OA10S CFHT109 MODEL 32-0 {QIN49 PITCH DOWN 000 158.000 000 20.000 LREF 474.8100 IN,
(CH2008 ) OA10S CFHTI09 MODEL 32-0 (OIN49 PITCH DOVN 13.750 158.000 Q00 20.CO00  BREF 936.,6800 IN,
XMRP 1076.6700 IN. XC

' 0000 IN. YO
IN. Z0

YMRP .
ZMRP 375.0000
SCALE 0ioe
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INCR_E-HENTM_. PITCHING MOMENT CUOEFFICIENT., DCLM

)

OATA SET SYMBOL
(CH2015)
{ CH2025 }
{ CH2008 }

CONF IGURATION DESCRIPTION
CAL0S CFHTIO2 MODEL 32-0 (OIN49
OA10S CFHTIDS MODEL 32-0 (C)N43
‘0A105 CFHTIOZ MOOEL 32-0 (0IN43

PITICH DOWN 000 158

Pl TCH DOWN

BOFLAP  PCRCS
PITCH DOWN -14.250 156.000
13,750 158.000

ELEVON

0-S1M

20.000 SREF

20.000

LREF

20.000 BREF
XMRP

YMRP
ZMRP

SCALE
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INCREMENTAL YAWING MOMENT COEFFICIENT., DCYN

DATA SET SYMBOL CONFIGLRATION DESCRIPTION BOFLAP  PCRCS  ELEVON  Q-SIM REFERENCE [NFORMATION

[ CH2015)
[ CH2025 )
(CH2008 )

OALO0S CFHTIO9 MODEL 32-8 (OIN49 PITCH DOWN -14,250 158.000 000  20.000 SREF 2620.0000 SQ.FT,
OALOS CFHTIOS MODEL 32-0 (OIN49 PITCH DOWN 0O0 158.000 .000 20.000 LREF 474.8100 IN,

FHT - PI1TCH 7 . .000 20,000 BREF 936.680C IN,
CAIO0S € 109 MOOEL 32-0 (DIN4S ITCH DOWN 13,750 158.00C 1R em0 N xe

MRP .0000
MRP 375.0000 . 20
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

)

DATA SET SYMBOL  CONFIGURATION DESCRIPTION - BOFLAP  PCRCS ELEVON 0O-SIM REFERENCE INFORMATION
(ZH215M ) OAL0S CFHTID9 MOCEL 32-0 (O)IN49 PITCH DOWN -14.250 158.000 .000 20.000 SREF 26390.0000

{ ZH225N ) CAICS CPHTIO9 MOODEL 32-0 (0IN4S PITCH COWN 000 15e.000 000  26.000 LREF 474 .8100 IN,
{ ZrH208N ) OAIQS CFHTIODS MODEL 32-0 (OIN43 P1TCH DOWN 13.750 158.0C0 .000 20.000 BREF $36.6800

( ZH202F ) OAI0S CFHTIDS MOSEL 32 O(0) NNS2 RCS OFF ~14.2%0
[ ZH203F } CALIOS CFMTIDD MICEL 32 O(0) MNSI RCS OFF 000
(ZH201F ) [N CAICS CFHTIOS MODEL 32 O(0) NSI RCS OFF 13,750

IN,
Nues) 000 000 XMRP ICIG.SIC'O IN,
000 000 000 YMRP .C0o00 } N

0G0 .00 000 ZMRP 375.09

SCALE RaHes
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PITCHING MOMENT CGEFFICIENT, CLM

DATA SET SYMBOL CONF IGURAT ION DESCRIPTION BOFLAP PCRCS ELEVON (0-SIM REFERENCE INFORMATION
L 2H215N) OAI0S CFHTI09 MOOEL 32-0 (QIN49 PITCH DOWN ~14.250 ISB 000 L0000 20.000 SREF 2690 .0000 SQ.FT,

{ 2H225N) OALDS CFHT 109 MOCEL 32-0 (0O)IN4Q PITCH DOWN 000 a.000 000 20.000 LREF 474.8100 IN.

[ ZH208N ) OA10S CFHTI09 MOCEL 32-0 (O0)IN49 PITCH DOWN 13.750 158 ODD L0000 20,000 BREF 936.6800 IN.
( ZH202F ) OAIDS CFHTIDD MODEL 32 0{0) NS2 RCS OFF -14.250 Beo 000 000 XMRP 1076.6700 IN, XO
( ZH2O3F ) QAIDS CFHTIOS MODEL 32 CIC) NNSI RCS OFF 000 000 000 000 YMRP 0000 IN, YO
{ Zr201F } D CAI0S CFHTIOS MODEL 32 D(C) NSI RCS OFF 13.750 cCco 000 L0000 ZMRP 375.0000 iN, Z0

SCALE 0100
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{BODY AXIS)

IENT, CYN

~
-

YAWING MOMENT COEFFI(

)

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ' BOFLAP PCRCS  ELEVON 0O-SIM REFERENCE INFORMATION
[ ZH21SN ) BA10S CFHTIC? MODEL 32-0 (0)N49 PITCH DOYN -14.250 159.000 .000 20.000 SREF 2693.000C SO.FT,
{ ZH225N) OA10S CFHTID2 MCDEL 32-0 (QIN4S PI1TEH DOWN 000 158,000 .000 20.000 LREF 474.2100 IN.
{ ZH208N ) GAIQ3 CFHT {02 MOCEL 32-C (OINAS PITCH DCWN 13,700 158.000 000 20.000 BREF 936.6800  IN,
{ ZH202F ) OAIQS CFHTIO2 MODEL 32 0(0) NNS2 RCS OFF -14.250 .00Q 000 £00  XMRP 1076.6700 IN. X0
{ ZH2C3F ) DAI0S CPHTIO3 MODEL 32 G{0) NNSI RCS OFF 000 .000 .000 000  YMRP L0000 IN, YC
(Zr20iF 1 [y CALIOS CFHTI03 MODEL 32 G{0) N5I RCS OFF 13.730 .00 .000 000 ZMRP 375.000Q IN. Z2
SCALE .01co
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KBLD

AMPLIFICATION FACTOR ON CBL OUE TO DOWN FIRING JET,.

DATA SET SYMBOL  CONF IGURATION. DESCRIPTION BOFLAP PCRCS  ELEVON  0-SIM REFERENCE INFORMAT ION
(CH2007)1 (O  OGAI05 CFHTIO9 MODEL 32-0 (0)N49 PITCH DOWN  13.750 62.000 000 50.000 EEE:: 2620.0000 SQ.FT.
8REF 936.6820 .
XMRP  1076.6700
.0000 R
2MPP 375.0000
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CROSS COUPLING FACTOR OGN CLM DUE TO DOWN FIRING JET. KM.BLD

)

DATA SET SYMBOL  CONFIGLR/.TION DESCRIPTION

BOFLAP  PCRCS

REFERENCE [NFORMATYICN

FIG 15

{AIMACH

10.33

DEGREES
RCS JET INTERACTION, BETA = 0

ANGLE GF ATTACK,
EFFECT OF BOFLAP DEFLECTION ON N43
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(EH20073 (O OAIDS CF4Ti03 MODEL 232-0 (O)IN4G i3.750 62.000 S0,000 SREF 2690.0000  SGLFT,
: LREF 474 8100 IN,
BREF 936,6830  iN.
XMRP 1076 .6700 iN., XO
TH4RP L0000 IN, YO
ZHRP 375.0000 N, 20
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CROSS COUPLING FACTOR ON CYN DUE TO DOWN FIRING JET. KYN.LD

FIG 15

/ CAIMACH

EFFECT OF BOFLAP DEFLECTION ON N49 .
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DATA SET SYMBOL  CONFIGURATION ‘CESCRIPTIUH BOFLAP  PCRCS ELEVON GQ-SIM REFERENCE INFORMATION
(cr2007) O DAIDS CFHTIOS MOCEL 32-0 (DIN49 PITCH DOWN 13.750 62.000 000  S0.000 SgEEF ?i?gg(lgg ?ﬁ FT,
L ) .
BREF 936 ,6800 M.
XMR2 1076 .6700 IN, XC
YMRP 0coc IN, YO
MRP 375.00C2  IN. ZC
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FICIENT. OCBL

INCREMENTAL ROLLING MOMENT COE!

DATA SET SYMBOL

CONF IGURAT 10N DESCRIPTION

(CH2007) (O OALIDS CFHTI03 MODEL 32-0 (0)N4S PITCH BOWN 13.750 62.000 000 S0.000 EgEEFE 25;28028

BREF 936.6820
XMiP 1075.8700
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YMRR

ZMRP 375 0060
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OCLM

INCREMENTAL PITCHING MOMENT COEFFICIENT.

DATA SET SYMBOL

COV IGURATION DESCRIPTION
1oH2007) (O BAIDS CFHTI09 MODEL 32-0 (Q)IN4S

PITCH DOWN

BOFLAP  PCRCS
13.750 62.000

ELEVON

0-S1IM

REFERENCE INFORMATION

.000 S0.000 SREF
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. OXMRP
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2690.000C

474.2100

936.6800
1076.,6700
.CC0O
.CCG0
Najtes

375

SOLFT,
IN.
IN,
IN. XO
IN. YD
(N, 22

0115

T Fr 7T
F

T

T 7

¥ T LR

IIT?ITV'
I PO
. s - e e s

P

.......

E

R

.0110

™ Ty LER IS

.....

0105

.0100

.0095

.0030

.0085

LA N LR B T T Ty T Ty

.0080

.0075

TrTT Ty 171

.0070

.0065

Ty LER LN

.0060 -

.0055

.0030

TT YT rr7v T TTTY

Y S W

7o
S

e e s

|
Jlll’JllJ

bt

.0045_;

ul

FIG 15

(AIMACH

-1

0

)

1
ANGLE OF ATTACK.,

0 1
ALPHA,

EFFECT OF BOFLAP DEFLECTION ON N49

10

.33

P

20
DEGREES

25

3

5

PAGE

o

R P Y T B P T T B A S S
g.._LJ,_Ll.'J.LJ.‘J__LdL!I U O Y S VOV 00 VO N T Y T U W O T ) WU W - N TN O WY WS Y Y T O

RCS JET INTERACTION, BETA = 0

244



INCREMENTAL YAWING MOMENT COEFFICIENT, DCYN

)

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION BOFLAP  PCRCS ELEVYON 0-5IM REFERENCE INFORMATION -
{CH2007 3 () BAIDS CFHTI0 MODEL 32-0 (DIN49 PITCH DOWN 13.750 62.000 L00  S0.000  SREF 2620.0000 SQ.FT,
. LREF 474.8100 IN,
' BREF 936.6800 N,
XMRP 1076 .,6700 IN. XC
YMRP D003 IN. YO
IMRP 375.000C  IN. 20
SCALE 0100
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

DATA SET SYMBOL COW IGURATION DESCRIPYION

{ ZH207N )
{ ZH201F )

H

CAIOS CFMTIOS MODEL 32-0 {0IN49
DAIOS CFHTIO9 MODEL 32 DIO) NS!

PITCH DOWN
RCS OFF

REFERENCE ThFORMATION
2690.0000 S&.FT,
474 .8100 - IN,
9235 .6800 IN.
1076 .6700 IN. XD
0QC0 IN. YO
IN, Z0
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)

DATA SET SYMBOL  CONIGURATION DESCRIPTION BOFLAP  PCRCS ELEVON Q-SiM REFERENCE INFORMATION

(ZH201F )

C A ZH2ZOTN) B OAIOS CFHTIOS MODEL 32-0 (OIN49 PI1TCH DOWN 13.750 62.000. .000 S50.000  SREF 2630,0002 SQ.F—‘T.

PITCHING MOMENT COEFFICIENT, CLM

FHT 1 S OFF .7 .000 .000 .0CO LRCF 474,800 IN,
BALDS C 109 MOCEL 32 O(0) Nsi . RC 13.730 ) o e N

N. X0
IN.D YO
IN. Z0

XMRP 1076.67C72
YMRP 0000
ZMRP 375.0C00
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CYN

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BOFLAP PCRCS ELEVON 0-S1M REFERENCE INFORMATION
)
)

8 OAI0S CFHTIOY MODEL 32-0 (O)IN49 PITCH DOWN  13.750 62.000 .000 S0.000 SREF 2590.0000 SO'.FT.

OAI0S CFHTIOD MODEL 32 0{0) NS! RCS OFF 13.730 .Q00 .000 .000  LREF 474 .8100 IN,
’ . : BREF 936.6800 IN.
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APPENDIX

TABULATED SOURCE DATA
(OA105 and selected data from 0A85)

Plotted data tabulations are available
from the DMS on request.



Catl 19

SREF =
LREF =
BREF =
SCALE 3

MACH
10,330
16,330
10.330
10,330
10,330
10,330
10,330
10,330

SREF
LREF
BREF

SCALE

a

MACH
10,330
10.330
10,330
10,330
18,330
10,330
10,350
10,330

Jun T4

TABULATED SOURCE DATA - OALDS

REFERENCE DATA

OA103 CFHT109 MOBEL 32

2890,0000 S¢,.FT. XMRP = 1076,6700 IN. XO
474,8108 [N, YHRP = ,0000 IN. ¥O
336,8800 IN. IMRP = 375.0000 IN. 20

.0100

RUN NO, 3/ 0 RR/L =

ALFHA BETA N CA
~10,418 ~.00465 =.21504 212353
¢ =%.42% -. 00070 -.14131 .10592
tTe.384 .00075 -.U60%51 .08565
4,819 00247 02433 07429
10.024 200448 13736 06918
15.287 .a0r2s 29793 06637
20.348 00944 JABTIT 06623
25.626 01625 .706998 06670
GRADIENT 00033 01634 -.0D218

REFERENCE DATA

0(0) N3t

OA1G5 CFHTLO9 MODEL 32 O(0) NN32

2690.0000 8Q.FT, XNRP = 1076.6700 IN, XO
474,8100 IN. YHRP = .0008 IN. YO
936,8800 IN, IWMRP = 375,0000 IN. ZO

.0100

RUN NO, 16/ 0 RN/L =

ALPHA BETA (4] CA
-10,388 -.00201 -.19864 211645
-5.554 .00062 -.13253 . .09945
-.240 00097 -.05337 08006
4,833 . .DB359 02231 .06984
10,058 00734 (12687 .06503
15,148 .00962 .26279 06432
20,541 D1172 44440 06128
25,588 00957 63931 .06002
GRADIENT. 000852 01562 -.00201

RCS OFF

BETA =
PCRCS =
AILRON =
SPDBRK =
a-5IM =
£.61  GRADIENT INTERVAL = -5,00/ 5.00
CLM ¢BL CYN cY
-.04080 00040 ,80050 -,00140
-.03173 06019 80013 -.00126
~. 02823 .0oong 06606 -.00197
-.02088  ~-.00007 ~.00016  -.00204
-01577 -.00015 -.00038 -,00327
-.01790-  ~,00038  -.008072 -,00508
-.02502 -.00068 -.00688 -.00746
-.03917 -.00160  -,0010t -.01076
00141 -300002 -.00804 -.00001
RCS OFF
BETA =
PCRCS =
AILRON =
SPOBRK =
a-sI8 =
.98  GRADIENT INTERVAL = -5,00/ 5,00
CLM cBL CYN cy
-.03602 .00031 .oangy -.50295
-.02750 00054 -.00604 -.06246
-.02520  ~.00008  -.00814 -.00271
-.01694 -.50014 -.00037 -.00269
-.01035  -,00023  -,00067 ~.00417
-.00773 -.000309 -.00100 -.00545
-.00448 -.50068 -. 08121 -, 00804
«.00667 -.00118 -.00128 -.01039
00163 -.00001 ~.050904

~.00005

(IW201F)

PAGE 1

PARAMETRIC DATA

008 QIPSFY =
.003  ELEVON =
800 BOFLAP =
55,000  RUDDER =
.000
L q:
~.18916 .16038
~.13067 11881
-.05393 .G8606
.61800 07607
.12322 .09254
.26989 .14257
.43303 23157
61129 .3§720
01498  -,00192
{ZHZD2F)

PARAMETRIC DATA

, 000
.080

.00a

35.5400
008

(48
-.17440
-.12228
=, 05354

01634

211357

23764

239465

L5507

L04377

G (PSF)
ELEVON
BOFLAP

co

15038
+41181
08028
07147

' .08618.

.12786
21331
33022
-.00174

(D4 NAY T4 )

150.08¢
.0g0
13.750
bl

PCRCS
-16191
07796
.11969
.11960
16178
11950
.118a9
07786
-,00992

( 04 MAY 74 )

150.4000°
0040
~14.250
. 089

PCRCS
-.00643
-.00636
-, 04829
~.04g12
-.04812
«+,00801
~.0060%
=-.09032

.2000)



DATE 19

(1144
LREF
BREF
SCALE

L I B )

MACH
10,330
10.350
10.335
10,330
10,330
10.330
10,330
16,330

SREF =
LREF =
BREF =
SCALE =

NACH
10.3%0
£0.330
10.330
10.330
10.330

UM T4 TABULATED SOURCE DATA = QA0S
OAS03 CFHYI09 MODEL 32 O(0) NNSY RCS OFF
REFERENCE DATA
t$90,0G500 %4.FT. XNRP = 1076.6TO0 IN. XO BETA B
474.8100 1IN, YMRP = .0000 IN, YO PCRCS =
936.6800 1IN, IMRP = 315,0009 [N, 2O AILRON =
»0100 SPOBRK =
Q-5IM =
RUN NO, 25/ 0 RN/L 3 +99  GRADIENT INTERVAL = -5,007 5,00
ALPHA BETA <N CA CLH CBL CYN Y
~10,369 -,00214 ~.19984 11562 - 03630 00034 00026 -.00233
¢ =5,4568 00064 = 13145 +09832 -.02741 ,000114 =.00013 -,00179%
A7 1 .bozoe =,05543 07996 -.02532 ~.00006 =-.000¢0 ~,00269
4,851 - JD04T2 2475 06890 - 01722 =.D0014 ~-,00040 -.00259
10,191 00784 12610 06453 -.01137 -.00019 «,00066 -,00389
18,188 01042 26536 06179 ~.00985 -. 00036 -,90097 ~.00522
20,344 01191 43959 06116 ~. 00869 =, 00065 =, 00116 -, 00784
25,501 01037 63638 05959 -.01328 -.00118 ~.00119 -.01017
GRADIENT D005t .01485 -,00213 L00156 -.00001 -.040006 .0o00e
OALD5S CFHTLO9 MODEL 32 Q(0) NN4IN52 RCS OFF
REFERENCE DATA
2690.0000 3a.FT. KMRP = 1076.8700 IN, %O ALPHA =
474.8100 IN, YMRP = 0008 IN, YO PCRCS =
936,6800 IN, IMRP =2 375.0000 IN, 20 AILRON =
0180 SPOBRK =
@-SIM =
RUN NO, 287 0 RN/L = +99  GRADIENT INTERVAL = -5.00/ 5.00
BETA ALPHA 4. CA CLM 4:1% CYN cy
-5,102 -, 27879 -, 05294 080983 -,02368 00148 00204 05164
-1.999 -,28076 -.08163 07964 -.02491 00049 .G0080 (01873
.07 - 28211 =.03136 08086 -,02539 -, 0ogos =-.00007 -.08372
e.07¢ -.28250 =, 05384 08008 ~.0eave -.00050 -.00096 -.32433
4,911 -.28152 ~,05556 08286 -.02358 -,0013% -.00168 -.05561
GRADIENT -,00010 -.00063 .00D41 .00024 ~,008027 =.00035 ~.01073

»

(ZHZ03F) L o4

PARAMETRIC DATA

(99
-, 17505
-.12458
~.05494
01585
11466
.239990
391091
54873
01362

QiPsF) =
ELEYON =
BOFLAP =

RUDDER =

4
15028
41037
08030
07049
208618
12916
L21017
32776
-.0018%9

(ZH2E4F) {04

PARAMETRIC DATA

800
.009
0089
55.000
. 000

<L

~.0525%
~. 05124
~.050986
~.05345
-.05515%
-.00063

& (PSF})
ELEVON
BOFLAP
RUBCER

LI TR T}

o]
ce08128
207989
i35 81
08035
+08313
0004 ¢

AGE H

HAY T4 )

150,000
.808
008

nn
.350

PCRCS
161514
16181
+20363
16168
20373
16171
L20373
16158
~.090809

HAY T4 )

150,000
.069
.000
000

FCRCS

07767
0rrer
Aar78s
07786
«1619)
01180



DATE &9

BREF 2
LREF =
BREF =
SCALE =

MACH
$10.330
16,330
10,330
10,330
10,330
10,330
10,330
10,330

SREF
LREF
BREF

-na

3
k3
SCALE =

MACH
10.330
10,330
10,330
iGc,.330
10,350
10.330
10,330
10.330

JUN Ta TASULATED SOURCE DATA = OALDS
0AL05 CFHYL09 MODEL 32 O{D) NN4g RCS OFF
REFERENCE BATA
£640,0000 34.FY, AMRF T 1076,8700 IN. X0
AT4,8500 IN, YNRP = 0008 IN, YO
936,8800 1IN, IMRP x 375,0000 IN, 20
,0100
RUN NO, 31/ 0 RN/L = 498 GRADIENT INTERVAL 3 -3,
ALPHA BETA (<] CA CLN (4:18 CN
~10.498 .00838 -,19883 .11520 -.03897 00038 .6o020
¢ =5,422 .01197 -.12808 09804 -.02741 .00012 -.a000¢
Y= 343 01303 ~.085311 07989 -,02518 -. 00004 -.00011
4.896 .01488 .B25%0 6916 -.01696 -, 00012 «.00039
10,008 L01785 L12525 06419 -,01143 -, 00022 -.00071
15,326 01964 ,265908 06101 = 00987 -, 00037 -,00100
20,252 .02008 43531 06074 -, 00865 -,00065% -.bo118
25.39¢ .01929 L63594 05983 ~.01327 -.06114 -.00118
GRADIENT 00038 .01500 -, 00208 L0057 -.00002 -.06005
OA105 CFHTI09 MODEL 32 0O(0) NNS2 RCS OFF
REFERENCE DATA
£890,0000 34,FT, XMRP = ° 1D76.6700 IN. X0
474,8100 IN, YMRE = .0000 IN, YO
236,6800 IN, ZMRP = 375,0000 IN. 20
0108
RUN NO, 34/ 0 RN/L = 297  GRADIENT INTERVAL z -5,
ALPHA BETA ¢N CA CLM cBL CYN
-19.632 .0DsT8 -.22988 12335 -, 01662 .0D070 00021
-5.326 +01080 -, 14017 10127 -, 01373 .06028 -.00017
-.2686 01104 -, 06430 08263 -.01761 .00D06 -.00013
4,367 .01438 01657 .07135 -.01020 -, 000035 -,00041
9.991 01704 .11589 06529 -.00272 -,00017 -,00074
15,328 .01739 «25105 06119 .00374 -,00033 -.001¢1
20,449 02082 AL5T8 .06120 01221 -.00053 -,00128
25,583 .01858 59972 L05944 J01713 -.00D98 -.00133
ERADIENT .00064 01545 -.00286 00130 -.00002 -,00005

BETYA
PCRCS
AILROK
SPDBRK
A-SIM

LIS LI T B T IR T

gos 5,00

Cr
~, 00224
-.00258
-, 00326
-.00307
~.00417
=, 00547
~.00788
=.01067

0604

BETA
PCRCS
ATLRON
SPOBRK
@-5IM

LIS ]

ony 5.689

Cy
-.00263
~.00215
-.00294
=.00295
-.00421
~.04522
~. 00796
=-.0i020
=.00000

(ZH205F)

PACE 3

PARAMETRIC DATA

2909
090
050
$5.000
000

CL
~. 17432
~. 11823
~.05263
.819350
11219
124338
38739
54836
L01377

@ (PsSF)
ELEVON
80FLAR
RUCDER

»

<o

14948
10970
.98321
07199

.08493-

412996
20764
32673
-.00174

{ZHZO6F) { 04

PARAMETRIC DATA

+000
000
«000
$5,000
,005

L
~, 20318
=.13913
=.06391
01033
10281
22594
36820
51528
WO1419

@ (PSF}
ELEVON
BOFLAP
RUDDER

(T T TR ]

]
18364
41468
.D8292
07252
108440
12538
+20261¢
231258
=-.00159

{04 MAY T4 )

150,000
000
. 850
.808

FCRCS
g1
N:12231
W11999
L0177
.1196%
.D7805
.B7798
LO07736
-,00808

MAY T4 )

150.000
-20.000
000
506G

PCRCS

+11973
07786
203584
«07805
11999
0356&
12008
077886
00807



DAYE 18 Jum T4 TABULATED SOURCE DATA - QAt(S PAGE 4

OALDS CFHT109 MODEL 32 O{0) RNN49NS2 RCS OFF (ZH20?F) { 04 HAY T4 )
REFERINCE DATA PARAMETRIC DATA
SREF = 2840,35000 8Q.FT, XMRP 2 1076,.6700 IN, XD BETA s .099 QPSFy = 150.000
LREF = 44,8160 1IN, YHRP = .0800 IN. YO PCRCS = + 000 ELEVOM ¢ .000
BREF = 936.5800 1IN, IMRP = 375.0000 IN. 20 AILRON = 15.000 BCFLAP = .000
SCALE = .0100 SPBBRK = 55,590 RUGCER = Rkl
Q-§IK = .908
RUN NO, 397 0 RN/L = +99 CRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA BETA N CA CLM CBL CYN cy L 4] PCRCS
10,330 ~10.502 =.01343 -.20482 «11832 ~-.03237 00534 00121 ~.00423 -.17982 +15367 -.00627
10.330 r -5,323 0p22e -.13108 09943 -.02537 00381 LG8037 = 00344 -.12122 311115 -.0063¢6
10.330 tel343 01162 =.035397 08242 -.02603 .00286 -.00012 -.00383 ~.05348 08274 33602
10.330 4.858 02256 03077 07320 =-.02152 +00359 -.05111 -.00296 .02446 87555 =.006%6
10,330 9,878 04050 «13579 06828 ~.01995 00577 -.00233 -.00323 212181 09076 ~. 00627
10.330 15.338 87028 28984 06731 -.02402 00932 -. 00389 ~-,006378 W26156 J14215 JO3575
10,3390 20.280 .10894 46152 206964 ~.02721 201296 «,00543 ~.00525% 40878 22529 -.04829
10,330 25.483 15265 66898 07180 -.03470 01687 ~.00695 -.00679 +57301 35264 -,00609
GRADIENT .00210 01629 -, 00177 00087 .00014 =-.00019 00017 01498 =.00138 -.00815
OA105 CFHTI09 MODEL 32 O(D) NN4ON52 RCS OFF {ZH208F) {04 MAY T4 )
REFERENCE DATA PARAMETRIC DATA
SREF = 2690.0000 S@.FT. XMRP = 1076.8T700 IN, XO BETA = alil Q{PSF) = 150,080
LREF = 474,8100 IN, YMRP = L0000 IN, YO PCRCS = .0ao ELEVON = 00D
BREF = $36,6200 1IN, IMRP = 375.0000 IN. 20 © AILRON = ~15.800 BCFLAFP = 000
SCALE = .0100 , SFCBRK = 55,000 RUDDER = .0aa
Q-SIK = .00g
RUN NO, 41/ 0 RN/L = 1.05 GRADIENT INTERVAL = -5.60/ % 00
MACH ALPHA BETA N CA LM CBL CYN cy L 1] PCRCS
10,330 -10.5%8 .02263 -.20806 11827 ~.05417 -.00422 ~.D0BE4 -.007g0 =-.1809¢% .15398 -.04821
10,330 ~5.487 03679 ~.13269 .10053 -.02668 -, 00346 -.00052 -.0019¢ =, 12246 J1t280 -. 39609
10.330 ~.362 Lo0sse -. 05485 08221 -.02675 -.00288 00004 ~.00285 ~.05443 .0825% -.00627
10,330 4,838 .00225 020889 07133 ~.02147 -.0o38% L060438 -.00363 92277 La7351 -.006386
19,330 10,138 -, 01304 14132 06859 -.02085 =.00653 00124 -. 00564 12704 .09239 ~.00627
10.330 15,118 ~.030821 28695 06864 -.02518 -.01025 .00228 -.09833 25912 £ 14109 J03575
10,330 20,263 -, 87678 46327 07019 -.02910 =.01463 00359 -.01197 41217 .22698 03575
10.330 25.438 =, 12834 57536 07258 ~. 03724 =, 01930 .0os528 -.015%2 .576690 235582 03593
GRADIENT -, 0014} 01612 -.00209 00102 -.00089 . 00008 ~, 09015 01485 - 00174 =. 00002

l




TABULATED SQURCE DATA - OALDS

0A10% CFHT109 WODEL 32

1078,6700 IN, %0
.0000 1IN, YO
375.0900 IN. 20
43/ @ RH/L =
CN CA
49872 10910
12669 09446
05193 207817
02651 206643
12698 06303
27298 05993
43844 06052
+64785 ,05%49
01493 -.00223

OAL05 CFHTIDS MODEL 32 O(0) NN49N5Z

' 1076.6700 IN. XO
0008 IN, YO
375,0000 IN, 20

BATE 19 JUN Ya
REFERENCE DATA
SREF = 2690,0000 8Q.FT, XMRP =
LREF = 474,8100 IN, YHRP =
BREF = 938,5400 1IN, IHRP =
SCALE = 01006
RUN NO.
MACH ALPHA BETA
10,330 ~10,5%8 82631 -
10,330 £ =5,474 82673 -
16,330 T e,319 02256 -
10,3530 4,935 02148
10,330 10,051 02169
16,330 15,368 01505
10,330 20.222 .02035
10,330 25,541 01821
GRADIENT -,00021
REFERENCE DATA
SREF = £690.0005 S4Q.FT. XMRP =
LREF =  474,8100 IN, YMRPF =
BREF =  936,6800 IN, IMRP =
SCALE = .0100
RUN NO.
NACH ALPRA BETA
10,330 ~10,643 =-.00689 -
10,330 -53.504 -.00219 -
10.330 ~,353 00438 -
10,330 4,034 00888
10,330 9,976 01197
10,330 15,184 01602
10,330 20.321 .0t907
10,330 25,533 O1714
GRADIENT .00087

45/ 0  RN/L =
N CA
19728 .10887
12848 .09497
05397 .07868
02462 06685
.12737 06428
.26941 06118
44432 06087
64880 05944
.01519 -.00228

0{0) NN4IN52 RLS OFF

BETA =

PCRCS =

AILRON =

SPDBRK =

Q-5IN =

1.04 GRADIENT INTERVAL = -5.00/ 5,00

CLM CBL CYN cyY
=, 04741 .Do289 ~. 00430 .0ps528
-.03501 .00202 -.00341 .G0337
-,02984 00100 -.00198 . 00029
- 01997 ,00080 =.06170 =, 00070
-.01287 80028 ~.00159 -.00257
~. 01038 ~,000186 ~.00138 - 00478
-.00923 -, 00650 ~.00145 ~-. 00772
-.01419 -, 0106 -.00137 -.01050
«00188 -,06008 .10005 ~-.00019
RCS OFF

BEYA =

PCRCS =

AILRON =

SPDBRK =
Q-5IM =

1,05 GRADIENT INTERVAL = -5.00/ 5.00

CLMN CBL CYN cy

-.04845 -,00129 00316 -.087T94
-,03550 -.,0012¢ .00223 -.00641
-,03018 -.30068 00108 ~,00490
-.02024 -, 00052 »30034 -.00420
-.01348 -, 00054 -.00609 -.00537
-,01056 -.00053 -,00072 -, 00611
-,00953 -.00076 ~.00996 -.00883
-, 01456 -.00125% ~.00103 ~. 01117
00192 .00003 -.068013 00013

(IHRD9F)

PaGE H

PARAMETRIC CATA

.080  Q(PSF) =
000 ELEYON =
L0800 BOFLAP =
.099  RUDDER =
,860
cL co
-.17242 L1431
~.11710 L1061
-.05149 07846
.02069 06848
.11403 .08423
L24734 .13013
39050 .20834
.55888 .33304
01374 -.00190
(ZH216F)

PARAMETRIC DATA

.00G
.000
009
.000
060

L
-.17359
~. 11875
-.053449

01918

1124314

24398

239553

55981

01389

QIFSF) =
ELEVON =
BEFLAP =
RUDCER =

(1))
14442
.10685%5
07981
06871
085357
.12961
21139
.33329
-.00199

{ 04 MAY T4 )

150,900
L0090
000

20,5499

FCRCS
-.00627
-.04821
~.00608
J03667
-.00618
-.00618
-.00645
.03602
.0os12

{ D4 MAY 74 )

PCRCS
~,04829
-,04829
-, 09618
-.04829
-.00601
~.04821
-.00618
-.00627
-.00812



DATE 19 Uk T4 TABULATED SOURCE DATA ~ OALOS
0A$05 CFHT109 NODEL 32-0 (O)NSY YAM
REFERENCE DATA
SREF = 26950.0050 sa,FT. XMRF = 1076,6700 IN, XO BETA =
LREF = 474.8100 1IN. YHRP = .8000 TN, YO PCRCS =
BREF =  936,8800 IN. ZMRP = 375,0000 IN. 20 AILRON =
SCALE = ,0108 SPCRRK =
@-5I% =
RUN NO. 47 0  RN/L = +88  GRADIENT INTERVAL = -5,06/ 5.00
HACH ALPHA BETA o CA CLN €BL CYN cr
10,330 -10.528 -.00028 -.20412 .11833 -.03756 .00046 -, 00042 .00053
10,330 ¢ 5,327 .00173 -.13403 .09638 -.07814 -,00051 -.00124 .00706
10,330 T -.29% 00545 -.05408 .08085 -,02578 -.08002 ~.50076 -.00G34
10,330 4,888 00883 .02356 06976 -.01792 -,00037 -,00135 .508093
10,330 10,054 .00704 (12204 06407 -.01099 -. 00160 -,00210 .00372
10,330 15.301 -.00097 .27122 06058 -.01295 -,08274 -.00156 .60086
10,330 20,325 -, 50307 44933 06156 -,01868 -.00313 -.06150 -, 08200
10,330 25.541 -.05840 65954 56240 -.02998 -.00360 -.00413 -.00580
GRADIENT 00065 .01513 -.002t4 00152 -.n0007 -.00011 .00025
OA188 CFRTI09 MODEL 32-0 (O) N5t YAW
REFERENCE DATA
SREF = 2690.0000 84.FT. AMRP = 1076.8700 IN. XO BETA =
LREF = 474.8100 IN, YMRP = .0000 IN, YO PCRCS =
BREF =  9356.6800 IN. IMRP = 375.0000 IN, 20 ATLRON =
SCALE = .0100 SPDBRK =
Q-SIM =
RUN NO, 5/ 0 RN/L = 1,02  GRADIENT INTERVAL = -5,00; 5,08
MACH ALPHA BETA {7 CA CLM ceL CYN cy

10,330 -10.%26 .D0699 -.18716 .11216 -.03558 03055 -, 00163 00299
10,330 -5,481 .00121 -.13554 09266 «, 02739 -.00073 -.00189 .01277
10,330 ~.384 .01648 -.D5718 .arrzs -.0267% 00019 -, 008312 . 00690
10.330 4,088 .01937 01379 06549 -.01542 -.00072 -.00382 .00761
16,330 9.970 Jo3187 .10953 .05887 -.01214 -.00223 -, 00367 .00856
16.330 15.174 .00314 .25144 .0573¢ -.01291 -.00305 -.00265 .00490
16,330 20.261 -.04207 42067 .05900 -.01459 -.00454 -.00212 L00184
10,330 25,487 - 02437 62823 06961 -.02504 -.00804 -.00189 .0001s
GRADIENT 00055 01352 -.0p225 .00217 -.00017 -.00013 00044

(ZH2OLN)

PACE L]

PARAMETRIC DATA

.900
72.409
.0560

50,0600

cL
=.17943
~.12450
~.05246
201753
£10987
+24561
.39997
56827
.01390

PSF) =
ELEVON =
BOFLAP =

pubhco =
AVEULR

o
15167
10841
08113
W07151
08455
.13002
«21380
« 34071
~,00186

(ZHZO2N) ( 04

PARAMETRIC DATA

L0000
179.0040
.000
55.000
20,000

L
-. 17336
~.12605
~.05666
.00819
.09768
22765
374218
54113
01235

@ (FSF) =
ELEVON
BDFLAP
RUCCER

"

e
14629
10538
07766
~06643
07694
12121
.20103
32485

=-.00214

{ 04 MAY T4 )

156,000
080
13,755

nnn
LR

LD

-1.1830%
~1.14848
-.6r129
«24519
1.29946
1.68911
1.87077
1.66793

17699

HAY 74 )

150,000
,000
13,759
L0480

L/B

-1.18503
~1.19613
-.r2952
12323
1.26855
t.87824
1.8614%
1.66575

16246



DAt 19

SREF
LREF
BREF
SCALE

H N

MACH
10,330
10,330
10,330
10,339
10,330
10,330
10.330

am mawn
Ldeaau

SREF
LREF
BREF
SCALE

MACH
10,330
10,330
10.330
10,330
10,350
10,330
10,330
10,330

SR I TABULATED SOURCE DATA - OA10S
OALDS CFHTY109 MODEL 32-0 (0) N5t YAM
REFERENCE BATA
2690,6500 SQ.FY. XMRP = 1076.6700 IN, X0
4T4,8100 1IN, YHRP = .0848 IN, YO
936,8800 1N, ZXRF = 375.0000 IN, 20
.01080 '
RUN NO, 8/ 0  RN/L = 1,02  GRADIENT INTERVAL
ALPHA BETA N CA (48 ] [4:11
~-18,358 004314 -,21537 210780 -.02T80 -, 50218 -
¢ =5,403 _L01777 ~.14055 .08784 -,02718 - 00964 -
Y XS 03247 =-.078308 .07132 -.02728 -.00838 -
4,828 .03720 -.n0%522 J06119 -.02807 .0oe7e -
10,018 203126 09818 .05580 ~,01182 -,00117 -
15,148 -,00879 .23332 05437 -.00672 -, 80672 -
20,403 - 03777 A1272 05698 -.00934 -.00943 -
25.861 - 04555 52158 Ai5808 -. 02851 -, 00985 -
SRADIENT .00090 01413 -.00193 00138 46022 -
OALGS CFHT109 MODEL 32-0 {Q)N4ON52  ROL
REFERENCE DATA
2850,0000 $4.FT, XMRP = 1076.6700 IN. XO
474,8100 IN, YMRF = ,0000 IN. YO
936,6800 1N, IMRP = 375,0000 [N, 20
.8400
RUN NO. T/ 0 RN/L = 1,01 GRADIENY INTERVAL
ALPHA BETA (] CA CLM ¢BL
-10,540 .0012% -, 20231 11069 -, 03251 -,00004 -
-5.288 -, 00645 -~ 13134 .09402 -,02293 -,00175
-.273 -.01624 -.05693 07694 -.02063 -,00295
4,092 -, 02505 01484 .D6655 ~.01381 -.00438
10,103 -.02549 11678 .05980 -.00970 -.00502
15,268 -.00591 26071 +05660 ~,01251 -.00331 -
20,302 -.01728 43461 05849 ~.,01626 -.00429
25,478 | -,02379 .64289 05919 ~,02607 -, 00492
GRADIENT -,00248 01428 -.00201 .00132 ~.00028

= -5,

CYN

00372
80527
00634
06720
.00685
,00370
. 00233
+00235
,09016

L

& 5
= -5,

CYN

.00028
50145
00298
00432
o252
00089
30042
.00070
.00026

BETA
PCRCS
AILRON
SPCBRK
8-§IM

Wt non

ggs 5.00

cy

.02977
02386
201596
201682
01672
L01400
.opa2?

00016

BETA
PCRCS
ATLRON
SPDBRX
A-§IM

oA

o0/ 5.00

cy
-.00103
~.00389
«.00782
-.010035
-,00698
-.00222
~,.00735
=,01047
=.00043

(2H2G3N)

PACE ?

PARAMETRIC DATA

009
504,009
,040
55,000
7,000

CL
=.19246
=.13165
~.07878
-, 01035

J0es9T

21100

.36696

.53549

.01305

aipsF) =
ELEVON
BOFLAP
RUBDER

" on

4]
14486
10078
07188
+068054
07202
«11345
.19729
32168
~.00217

(ZHZ04N) t 04

PARAMETRIC DATA

000
62,000
000
55,000
50,600

CL
-.17864
-.12209
-.05856

.00011

+10447

23656

38732

+55491

+01310

& (PSF)
ELEVON
BOFLAP
RUDDER

L)

<]
L1458%
10572
Orrez
L0657
.07936
+12333
.28565
32998
-.00187

{ 04 MAY T8 )

150.990
L0090
13.7560
»000

Lo
-1,32853
~1.30626
~1.00%¢%

~.17102
1.20756
1.85993
1,86002
1,66474G
.1764}

MAY T4 )

150.060
000
13,750
.000

L/
=-1,22503
=1.15490

-.75829

13477
1.31648
1.91811
1,88337
£.68166

172914



BATE 1o

SREF
LREF
SREF
3CALE

MACH
10,339
10.339
10,330
10.330
10,330
10.330
10,330
10.330

SREF =
LREF 2
BREF =
SCALE =

MACH
10.330
10,330
10.330
10,330
10,330
10,330
10.330
10,330

JUn 14

TABULATED SOURCE DATA - 04103

REFERENCE DATA

2490,0000 34.77Y, XMRP

474,6100 1N,
936.6890 LN.
0100

ALFHA
10,554
¢ <5279
Ta.299
4.847
10,000
15.242
20,332
25,339
SRACIENT

REFERENCE DATA

2690.9000 %4.FT, XMRP

474.,8300 IN.
#36,6800 IN,
20199

ALPHA
-10,223
-5.289
-.298
4,997
9.995
15,148
20.447
23.59¢
GRACIENT

OAL05 CFHT109 MODEL 32-0 {O)N4SNS2 ROLL

1076.8700 IN. X0
0090 IN. YO
375,0000 IN. 20

RN/L =
Ch © CLM (4:18 CYN
«10563 ~. 02380 =, 00374 .00388
08985 =.01127 «.00783 00964
07263 -.01387 =~.00895 01050
08073 -.00738 ~.09827 00744
05308 =, 00665 =. 00625 +0D242
+05550 -.00884 -.ons527 -,100034
+05330 ~.01033 =. 00637 -, 00008
05407 ~,92003 -.00774 00083
-.00231 00126 00013 -.00059

OALDS CFHT1D9 MODEL 32-0 (Q)N49NS2 ROLL

1476,8700 IN, X0
0000 IN, YO
-375.0000 IN, 20

YMRP =
2NRP =
RUN NC. 8/ 0
BETA cN
-,01380 -.21118
~. 04942 =.14330
-. 06028 -.0796¢
-. 051086 -.00374
~.028%2 »10303
-.0182% 24857
=, 02782 41913
- 04462 62722
.uo1re 01476
YMRP =
ZMRP =
RUN NO. 9/ 0
BETA (4]
-.10168 -.28267
~.12891 -.19381
~.08518 ~.12005
~-,.03454 ~.03683
-, 03014 06904
-, 04654 208758
=. 06742 39497
-.07578 59413
.DDgsa 01576

BETA
PCRCS
ATLROK
SPOBRX
Q4-81M

no N

1,00 GRADIENT INTERVAL = 5,00/ 5,00

cY
-,007869
~. 01540
-.02155
~,01608
-,00532
-,00527
~.00378
=.00780

00106

BETA
PCRCS
AILRON
SPDBRK
@-5IM

LT I T TR T

RN/L = 1,04 CGRADIENT INTERVAL = 5,00/ 5,00

CA CLM [4:18 CYN
»09288 01787 ~.02252 .02526
07555 01962 ~.02503 202732
05428 00462 =.01759% 01449
04529 ,004907 -.01020 00334
033980 .00733 -.00827 00127
J03IT4T 00676 -.00%93 00165
03982 00332 =.01133 00182
04019 -.00266 -.01187 00154
=-.00170 -,00010 .00140 -.00209

cyY
-.04030
-.05237
-.02547
-.00401
~. 00050
~.00169
-,00560
-.007G7

00405

{ZH205H)

PAGE [}

FARAMETRIC DATA

000 QIPAF) =
158,090 ELEVON =
000 BOFLAP ¢
$5,0800 RUBCER =
20,000
(48 £0
-.18826 14254
=.13442 10265
=.073928 -071305
-.00883 06020
JGez2s 207014
+22340 L1425
37449 183561
54262 .31929
01369 =, 06250
{ZHZO6H)

PARAMETRIC DATA

.000
446,000
000
35,000
7.000

L
~.24203
-.18602
~.11976
~.D4043

06108

19171

35617

V51619

2012499

Q IPSF)
ELEVON
BOFLAS
RUCCER

(4]
13798
09309
05490
.G4193
.05118
09071
17529
29081
~.00245

{ 04 MAY 74 )

150,000
.009
13,7350
000

L/D
~1.32073
-1.30933
~-1,08532

-, 14671
1.31587
1.95534
1.91447
1.69992

18239

04 MAY T4 )

150,000
+009
13,750
.068

Lo
~1.7544¢
~1.99%827
~R.18141

~,96433
1.,19349
2,11343
2.03187
1.77504

+22994



BATE 1% JuN T4 TAGULATED BOURCE DATA - QALDS PAGE ]

OA10S CFHTLO9 MODEL 32~0 (OIN4Y PITCH DOWN {ZHZOTN) { 04 MAY T4 )
REFERERCE DATA . ' PARAMETRIC DATA

SREF = 2690.06000 34.FT. AMRP = 1076.6700 IN. XO BETA = L9009 G{PSF) = 130,090

LREF = 4748100 IN, THRP = ,0000 IN, YO PCRCS = 62,999 ELEVON = L0039

BREF = 936,6800 1IN, IMRP = 375,0000 IN, IO ATLRON = 009 EOFLAP = 13,750

SCALE = L0190 . SPOBRK = 55.000 RUDDER = 009

' a-31K = 50,980

RUN MO, 1070 RN/L = 1.00 GRADIENT INTERVAL = ~5.00/ 35,00

MACH ALPHA BETA CN <A LM [:18 CYN cy cL (4] L0
10,330 -10,545% .00943 -,20092 .14355 -.03378 00018 -, 0157 N0542 -, 17674 L14848 -1,1909%
10,330 ¢ -3,477 ,01942 -.13292 .09575 -,02540 -.00021 -.00198 00255 -, 12318 (10799 ~1.14059
10,330 Yt e,259 L0075 -.05527 07865 ~.02328 -.00076 -.00138 .00123 -.05492 .0r899 -.63605
10,330 4,508 00632 . 02104 06836 -, 01399 -,00160 «, 00145 .00100 .01512 .06991 ,21625
10,330 19,171 00487 12524 .06231 -,00842 ~.00241 -,00172 .00403 11227 .08344 1.34549
10,330 13,104 .0n089 L25904 .05882 -.0106% -.0029% -,00174 -.00047 23477 L12428 1.88895
10,330 20,357 =,00880 44302 ,05922 -.01606 -.00311 -.00163 -.00330 139475 L20963 t.88308
10,330 zs.618 -.00611 65453 LU6008 -, 02746 -.00369 -.00157 ~.00626 56420 L33718 1.67330

GRADIENT -.00023 LO147T ~.00199 00180 -.00016 -.00001 -.00004 .01356 -.00174 L1T656
OA105 CFHT109 MODEL 32-0 (O)N49 PITCH DOWN {ZHZ2D 8N} { 04 MAY T4 )}
REFERENCE DATA PARAHETRIC DATA
SREF = 2690.0000 3@.FT. XMRP = 1076.6700 IN, X0 BETA = .000  @(PSF) = §50.000
LREF =  474,8100 IN. YHRP & .0808 IN. YO PCRCS = 158,000  ELEVON = N4
BREF 2  938,8800 IN, ZMRP = 37%,0000 IN. 20 . AILRON = ,000  BOFLAP = 13,750
SCALE = L0100 SPDBRK = 55,000  RUDDER = 000
@-SIM = 20,000
RUN NO. 117 0 RN/L = 1,00 GRADIENT INTERVAL = -5,00/ 5.00

MACH ALPHA BETA CN CA CLM CBL CYN cY CL e LD
10.330 ~10,318 01844 ~,20497 .18861 -,02785 -.00086 -.0033 .00685 -,168220 L14357  ~1,26908
10.330 -5.523 .01260 -, 13966 .08994 ~.02025 ~.00166 -.00268 .00872 -.130386 ,10296  -1,26605
10,330 -,262 01074 ~.06593 .07335 ~.01564 ~.00233 -.00227 L0057 -.06559 07365 -.89065
10,330 4,917 00693 .01332 .06305 -.,00860 -, 00277 -.00244 00430 .00986 .06413 15377
10,330 10,187 -,0000% L11746 .B85649°  -,00349 -, 00388 -.00207 .00396 .10564 .07634 1.38387
£0.330 15,115 -.00514 .25187 .05314 -,00659 ~, 00439 -.00214 .00318 .22930 L11698 1.96016
10,330 20,394 -,01202 - ,43398 ,0